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IMPROVED MACHINE FOR UNLOADING GRAIN; 

The apparatus illustrated in the annexed engraving is de- 
signed for use in connection with grain elevators or ware- 
houses, and its object is to afford a speedy means of removing 
the grain from the cars in which the staple is transported. 
The device is claimed to effect a saving of fr:m three to four 
fifths of the labor incident to unloading. The large scoop 
or shovel shown in the hands of the workmen in the car is 
provided near its lower edge with hooks, to which is attached 
the rope leading from the machine. The rope passes be- 
tween the sheaves of a fair leader; A, the arms of which are 
hinged to a beam on the floor of the warehouse, so that, when 
the apparatus is not in use, the portion, A, may be placed in 
a vertical position or turned back out of the way. When 
the car comes alongside, the fair leader is turned down hori- 
zontally, as shown in the illustration. 

B ig a drum to which are connected the barrels on which 
wind the cord, C, and chain, D, and also the tappet disk, E, 
the whole being 
looge on the shaft to 
which power is ap- 
plied by means of 
the belt pulley. To 
the right of thedram 
is a clutch, F, feath- 
ered to and revolv- 
ing with the shaft. 
G is a pivoted bell 
crank lever, one arm 
of which embraces 
the clutch, F, while 
to the other arm the 
chain, D,and a rope, 
H, are secured; the 
latter passes over & 
pulley and down 
chrough the floor, 
and carriewa weight. - 
The cord, C, is also © 
similarly arranged. 

As represented in - 
the illustration, the 
operator is drawing 
back the shovel, the 
clutch,’ F, is now 
disengaged, the 
drum, B, revolves 
freely on the shaft 
80 as to pay out the 
rope thereon, and 
the cord, C, is thus 
wound around its 
barrel; the chain, D, 
by the same motion 
is unwound, while 
the tappéts oh the « 
disk, E,° ‘striking’. ” 
from below against © 
the pallet, L on the 
latch, J, lift the 
former as each tap- 
pet passes. When 
the workman has 
drawn the shovel 
back to any desired 
distance, he pushes 
the edge of the sho- 
vel into the’ grain 
and slightly slacks 
the drag rope; this 
sllows the drum immediately to be rotated in the opposite 
direction by the action of the weight’ on the cord, C. The 
Tesult is that, as tho tappets on the disk, E, strike the pallet, 
I, from above, the latter no longer yields, but is carried down, 
thereby lifting the pivoted latch, J, and freeing the end of 
the lever, G; at the same time the chain, D; being unwound 
from its barrel, allows the weight attached to rope, H; to pull 
the end of the lever, G, outward, thus, as is evident, throw- 
ing the clatch, F, into gear with the dram, B. The drum 
how rotated by the belt wheel winds up its rdpe, and, in so 
doing, drags the seoop, guided by the workman, toward the 
edge of the car, and thus hauls a large quantity of grain out 
through the door. Meatiwhile-the chain; D,' is being wound 
uP, and its length is so adjusted that, wheh the shovel bas 
—* the door of the car, the tightening of the chain pulls 
a my of the lever, G, inward, thus throwing: the clutch 
Mrs of gear; at the #ime time the latch! J, falls over the 
°t, a8 before, holding it in place, when the parts are once 
more in the position noted in the beginning of ‘the descrip- 
tion, and the same operation is repesited. 


revolutions and winds up one hundred and forty-five feet of 
rope per minute, so that the unloading is accomplished very 
rapidly and with no other labor than that of the single hand 
guiding the scoop. 

In large grain houses several machines may be employed 
upon one line shaft extending past a number of elevators, 
and, where necessary, the apparatus may be arranged over- 
head. Single machines, like the one illustrated, may be 
used, or double machines, enabling two workmen to operate 
in one car at the same time, as circumstances may re- 
quire. 

The device is in use in many of the largest elevators of the 
West, and, judging from the many commendatory testimo- 
nials submitted by the inventor, is a valuable labor-saving 
invention. 

It was originally patented by Mr. E. M. Clark, in 1864, 
and has since had combined with it improvements patented 








The main drum makes, we are informed, about fifty-five 


by Mr. John Beattie, July 6, 1869. 








MACHINE FOR UNLOADING GRAIN. 


For further particulars, addtess Mr. T. L. Clark, Newark, 
Licking county, Ohio. 





Electrical Gas Lighting. 

One mode of lighting numerous gas jets is by the electric 
spark, which is the sudden passage of an electric current 
through an aeriform body, producing heat, light, and sound. 
The electri¢ity that produces a spark is of very bigh tension 
—that is, it moves with much greater velocity than the ordi- 
nary current from a galvanic battery, and hence possesses 
peculiar powers. This high tension electricity is generated 
chiefly by friction and by “induction,” or the influence from 
a passing currént in an’ adjacent conductor. It has’ little 
quantity, but great penetrating power, and might be'com- 
pared to a bullet shot from a rifle, if a galvanic current were 
likened to a large stone’ thrown by hand. In igniting coal 
gas by this means, the sparks leap between the points of two 
wires that are brought together, but do not touch, at the 
orifice of the burner. The heat cf the spark is sufficient to 
cause the ignition of the gas when this is combined with the 


gas, unmixed with atmospheric air, no inflammation wil! 
ensue when the spark passes, because pure coal gas is not 
an explosive compound, and a lighted candle introduced ito 
an inverted jar full of such gas, is as effectually extinguished 
as if dipped into water. When the gas is mingled with a 
certain proportion of atmospheric air, or oxygen, it is readily 
and powerfully explosive. 


The Late Sir Oharles Fox. 

During the forty-five years of his professional life, Sir 
Charles Fox was engaged upon works of magnitude in all 
parts of the world. Asa manufacturer and contractor his 
works include the bridge over the Medway at Rochester; 
three bridges over the Thames at Barnes, Richmond, and 
Staines; the Shannon swing bridge; a bridge over the Saone 
at Lyons, and the Great Western Railway bridges. In roofs 
he executed those at the Paddington station, at the Waterloo 








station, and at tle New street station, Birmingham, and slip 
roofs for several of 
the royal dockyards. 
In railways we find 
him engaged upon 
the Cork and Ban- 
don, the Thames 
and Medway, the 
Portadown aad 
Dungannon, the 
East Kent, the 
Lyons and Geneva 
(eastern section), 
the Macon and Ge- 
neva (eastern see- 
tion), the Wiesba- 
den and the Zealand 
(Denmark) lines. He 
also constracted the 
Berlin water works, 
in conjunction with 
others. During his 
practice under the 
firm of Sir Charles 
Fox & Sons, he was 
engineer to the 
Queensland rail. 
ways, the Cape 
Town railways, the 
Wynberg railway 
(Cape of Good 
Hope), the Toronto 
narrow gage rail- 
way, Canada, and, in 
conjunction with 
Mr. Berkley, to the 
Indian Tramway 
Company. Ip addi- 
tion to these Sir 
Charles Fox & Sons 
were engineers to 
the comprehensive 
eacheme of high 
level lines at Bat- 
tersea for the Lon- 
don and Brighton, 
the London, Chat- 
ham, and Dover 
and the London and 
Southwestern rail- 
ways, with the ap- 
proach to the Vic- 
toria Station, Pim 
lico, including the widening of the Victoria railway bridge 
over the Thames. His two elder sons, Mr. Charles Dougins 
and Mr. Francis Fox, continue to carry on the firm of Sir 
Charles Fox & Sons, civil and consulting engineers, London, 
In personal character, Sir Charles was of a most urbape and 
generous disposition, and to few were these qualities 
known, and by none were they better appreciated, 
those—now to be found in all parts of the world—who haye 
been &t one time or other in his employ. Sir Charles was 
highly esteemed by a large circle of friends, by whom the 
sad news of his decease, which took place on the 14th of last 
June, was received with no ordinary sentiment of regret.— 
Engineering. 

A CORRESPONDENT, Mr. E. P.'S., writes from Pskow, 
Russia, to inform our readers that the Mennonites, who are 
coming to this country in such large numbers, are not leav- 
ing home on account of any religious intolerance, but merely 
to avoid compulsory military service, from which they were 
exempt till the emancipation ofthe serfs abolished the in- 








air, but if the spark points be entirely immersed in the pure 


equality. 
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ROTATIVE VERSUS ROTARY ENG NES, 

An engine having « crank actuated by a reciprocating pis- 
ton is comaunly known as a ro'ative engine; and one in 
which the piston is attached directly to the shaft, so that it 
always moves in the same direction, is called a rowry en 
gine. Each style of engine has advantages peculiar to it- 
self, bat the controversy between the relative merits of ro 
tative aod rotary engines is not infrequently discaseed upon 
improper grounds. We are continually in receipt of letters 
of the eame general tenor as the one which lies before us at 
preeent,in which the writeraske: ‘‘What percentage of power 
ie claimed to be lost in a steam engine by the piston move 
meat, aad what isthe probable percentage which would be 
gtined by rotary motion?” Our readers are doubtless igno- 
rant of the frequeocy with which these queries are sent to 
us. Oar obj-ct, in this article,is to give a general answer 
on this subject. We have no id-a of opening our columns 
to dwcussion on the supposed loss of power in the crank, 
any more than to argum-nts of perpetual motion or meth- 
odeof squaring the circle. But there are numerous points 
of interest in the theory of the crank, and thorough expla- 
nations are only to be found in works which are inaccessible 
to many of our readers, Hence it msy be well to devote a 
little space to the consideration of these points; and first we 
will endeavor to etate with all fairness the argument of those 
who contend that there is a loss of power in the use of the 
crank as applied to the steam engine with the reciprocating 
piston. 





Let thecircle, B G H, represent the path described by the 
center of the crauk pin, in one revolution of the engine; let 
C B be the direction of the crank,and A B,the direction of the 
connecting rnd, at some given point of the stroke. The 
pressure on the piston js transmitted through the 
rod to the crack pin at B, and may be represeoted in quanti- 
ty and direction by the line, BD. But the only part of thie 
force which can prodace motion in the crank is that which 
ects tangentisl'y te the circle a: B or perpendicularly to tle 
crack, BC. Tis can be represected giaphically by resolv. 
jog the foree, B D, into ite components perpendicalar and 
parallel to B C, by the principle of the pera l-logram of 
forces ; and this being done, it appears that B E, less than 


B D, represents the part of the force on the piston that tends 


to move the crank, while the component, B F, acting in the 
direction of the crank, is apparently lost, as it has no effect 
in causing mo.ion. Sappose, for instance, that the angle, 
BAI, between the rod and the guides, is 80°, 
and that the pressure on the piston is 100 pounds. Then the 
force tending to move the craak is found (vy multiplying the 
pressure on the piston by the cosine of 30°) to be only 86 6 
pounds. At other points of the stroke, the effective pressure 
on the crank pin willbe mach less, being reduced to nothing 
when the direction of the conrecting rod passes through the 
point, C, or when the crank is on the ceoter; and the only 
point in which the eff-ctive pressure on the crank piniseqaal 
to the pressure on the piston is that for which the conuect- 
ing rod is perpendicular to the crank. Taking the mean of 
the effective pressures on the crank for successive points, it 
will be found that,if the mean pressure op the piston dariog 
a stroke is 100 pounds, the mean effective preesure on the 
cravk pin will be 63 66 pounds. Hence, say those who in- 
sist that there is a loss of power in the crank, we have a 
loss of 86 84 per cent in a ro ative engine, as compared with 
a rotary engine of the same dimensiois. This, we believe, 
is a fair statemext of the argument usually advanced by op- 
ponents of the cravk, and as far as the facts are concerned 
they are correct; it is only the conclusion to which we de- 
mar, Wewiil now present our argument, based on these 
same facts. An examination of the connecting rod, of an 
engice in motion, willshow that the two ends pass over 
different spaces in a given time. If, for instance, in one 
stroke, the end of the connectiog rod that is a‘tached to the 


44 | crosshead moves throug’ ove foot, theend which is attached 


to the crank pio, and mekes haif a revolu'ion in the same 
time, passes through 1 5708 feet. Now power is something 
more thau mere force or pressure; it ia force actiog through 
space. Suppose that an engine is placed wich ite crank on 
the center, and steam is admitted: no motion will be pro 


3 duced, and consequently there will be no p»wer developed, 
73|a0d no expenditure of st-am. But let tae piston make a 


stroke: the power exerted is equal to the force or pressure 
actiog on the piston maltiplied by the space parsed throagh, 


2 
116 or it will be 100 foot pounds, aseuming the data of the pre 


ceding instance. Daring tbe same time, the crank pin bas 


123 | passed through a space of 1 5708 fest, and the foreeor preas- 


ure exerted has been 63°66 pounds. so tha: ‘the power exer.- 


Hii|ed during this time, or the product of 1 5708 multiplied by 


63 66 pounds, is 100 foot pounds. Hence there is no loss of 
power in the use of the crank, in theory, all the powerex- 


28 | erted on the piston being imparted tothe c-ank. ‘The reader 


who has pursued this alscassion attentively will probably 
be able to detect the fallacy in the argument of the oppo- 
nents of the crank. It consists in confounding power end 
pressure, forgetting that a amall force exerted over a great 
distance in a given time may much power as a 
large force exerted over a small distance in the eawe time. 

In practice, it la to be * the friction of the 
working parts will absorb some of the power exerted by the 
piston. Mr. Scott Russell, in his “Treatise on the Ste 
Eogiu>,” gives, as the result of some careful experim' 
on rotative engines, that the work done amounted to: 
cent of the power exerted by the pistons, It 
that this book contains an excellent diseussion of the theory 
of the crank, as well aga careful comparison of the relative 
merits of rotative and rotary engines. 

Another stumbling block in the way cf many is the fact 
that the motion of the piston is covtinually stopped at the 
end of a stroke, preparatory to the commenc ment of a 
stroke in the opposite direction But it should be r-mem- 
bered that while on» end of the connecting rod is subject to 
this rec’procating motion, the other end has a rotary motion, 
always in the eame direction. Now it will be foand by ob- 
servation that all single rotative engines are provided with 
heavy parts, euch as fly wheel, disk cranks, and counter 
weights, which also havea rotaty motion when tbe piston 
isin action. Theseheaty parte acquire energy during the 
stroke to continue the motion past the centers, where the 
pressure on the piston produces no effective pressure on the 
crank pin;and it would be easy to show, did epace permit, 
that, by proper attention to the proportion and arrengement 
of these Leavy parte, all trouble arising from what are known 
ene te can be overcome. Indeed, most of our read 
ers have not'ced that this trouble is ovly imaginary, 
and does not exist ia practice in the case of a well designed 
rotative engine. 

Our readers must not conclude from the foregolng remerks 
that we intend to inducs inventors to give up designing ro- 
tary engines; we only wish to piace the matter in its true 
light. Ifa practical rotary engine can be prodaced, one that 
can compete successfully wi:h our best rotative engines in 
regard to economy and durability, the advavtages of light- 
ness, compactness, and capability of high piston speed are 
#0 ia:portant as to render its euccess almost certain. We 
only wirh to dissent from the opinion that, other things be- 
ing equal, the rotary engine is better than the rotative be 
cause the latter applies the power by means of a crank. 
thereby occasioning a loss, since this is not a fact. 

— — 
THE FABRICATION OF ANTIQUES. 

Apparently the most thriving braach of manufacture in 
the Eastis the prodaction of pretended relics of the past, 
gems, coins, stature, ornam+nts, arms, written documents, 
everything that arcbg slogiste can desire b-ing turned out in 
quantity to mee’ the live'iest d-muod, and so skillfully done 
that the ¢xpertest jadges find it difficult to detect the fraad, 
One of the mort successful m+ pu ‘acvories in Constantinople 
is devored entirely to the fabrication of coins of the time of 
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Constantine and his mother, to be palm:d off on collectors 










them from workmen engaged in pulling down old houses. 
A Greek monk in Athens drives a busy trade in spurious 
‘Greek coins, their composition regulated by such profound 
numismatic knowledge that much learning and great tecbni- 
cal experience are required to distinguish them from genuine 
antiques. Equal adroitness is dieplayed ia getting rid of 
his productions, whicn are pever offered for sale in Athens, 
though itis known that they are sent by special emiesaries 
to Constantinople and others of the lerger capitals of Europe. 
The most succeasful agents, however, are herdsmen and 
shepherds of the provinces, who find a ready market among 
tourists and ecientific explorers. 

Sourious Mabommeden coins and gems are manufactured 
throughou: the East, particularly in Persia, with surpri ing 
skillacd boldness. A coppersmith in Shiraz is said to be 
able io supp!y anything of the sort—genuine,of couree—that 
the trave'ing connoisseur may desire,as much as forty ducats 
having been paid him fora silver coin made in hie own maou. 
factory to represent one struck for the Khelif Ali. Bagdad 
sends forth gems on which Sassanian busts and Peblevi in- 
scriptions are reproduced with masterly skill; their only 
drawback is the fact tbat the characters, though admirably 
done, never admis of being reduced to legible words, much 
less to sense. The Byzantine coins made at Constantinople 
have the same feiling. Ds. Mordtmann, who exposes these 
nefarious practices at gr-at Jength in communications to a 
German paper, asserte—as evidence of the grave dimensions 
of the evil aud the ekiil with which even experts are de- 
frauded—that the great part of a large collection recently 
purcbased ia the East by no lees a coonciseseur than the 
Count de Gobineau, and described by him in the Reouwe 
Archaologique, consists of wodern and spur ous ston-s and 
medals. Ooe of the stones bears an inecription of two words in 
Peblevi characters, in which modern Persian, modern Greek, 
aod Mohammedan elewenta are blended to form a pretended 
antique! Others of the ston+s and tablets are flagrantly evi- 
dent copies of well known rock carvings in Asia Minor. 

Special warning is givéo agsinata epurious gem fabricated 
by Persians and now offered forsale in Constantinople for 
the modest sum of 2,000 francs. The fraud is betrayed by 
the inscription, whicb, though havdsomely cut, is only a bit 
of artistic patchwork. The recent swindling of the Berlin 
hAcademy by a Greek forger, and the repcrted purchase of a 
fot of well made Bagdad ‘‘antignities” by the British 
tseum for $10,000, are proof enough that the warning is 
motuncalled for. 





— — — 
METEOROLOGICAL AND MEDICAL STATISTICS. 

A Boston acientist has observed that a diminution of at- 
morpheric pressure, indicated by a low state of the mercu- 
ial column of the barometer, not only incresses largely the 
}gsees set free by putrefactive fermentation, but even causes 
fauch gases to be evolved in localities otherwise considered 
healthy, often manifesting their presence by & nauseating 
odor in the best portions of cities like New York or Boston. 


| This diecovery may be unexpected by some pereons; but it 


not by others, who are aware that a similar effect of dimi- 
shed atmospheric pressure is experienced in mines. Evo- 
lations of explosive or auffocating gases are always more 
common when the barometer is low; while the evolution 
ia stopped, and even thegases filling some galleries in the 
mines will disappear, when the mercury in the barometer 
avcends, The increased atmoapberic pressure which causes 
the rise in the mercurial column prevents the expsosion of 
the gases in the subtertamesn caves and crevices, and may 
in some localities, favorably situated for the effect, press 
the gas from the mining gallery or sbaft back again into 
the retesses whence it was evolved by dimivished preesare. 
All this explsins the reason why explosions in mince sldom 
or never take place when the barometer is high, but usually 
when it is low; whence some mining masters alwsys cecom- 
mend epecisl care in regard to the use of safety lamps, 
etc., when the mercary is dese-nding ; and at very low states 
ot the barometer, they even stop the working in certain 
galleries of dangerous mines altogether. 

We @ee then bow dangers may increase from changes in 
natural conditions. A change in a! mospheric pressure, which 
here is the inducing cause, is not an isolated illustration of 
thie class, “Local chang+s in gravitation, for instance, will 
aleo- result in the pr-duction of uousual phenomens: such 
local changes are constantly being brought about by the 
moon, as seen in the ocean tide wave. Wuen at new moon, 
the combined attraction of both sun and muon, acting in 
the same direction, diminishes the regular terrestrial gravi- 
vation in a certein localixy; and when to this diminished 
gravitation, s dimicished atmoepberic pressure adds its in- 
flaence, the terrestrial crust is more easily ruptured, and 
volcanic gases eecaps, especially ia lccalities where its weight 
ie scarcely sufficient to resist the upwerd pressure of the 
liqaid or geeeous material confined under tbe solid sbell 
which constitutes the terrestrial envelope. It bas indeed 
been obsezved, in voleanic countries, tbat eruptions and 
earthquakes more commonly occur at new moon, end they 
ate especially most common when, at the same time, the 
bsrometer—tbat is, tbe atmorpheric pressure—is low. 

That diseases like yellow fever, typhoid fever, fever 
and ague, consumption, e’c., ate more common ia certein 
defined regions, and that some of these are confined within 
given belts of low, moist countries, and that they are com- 
paratively uvkoown in certain dry, elevated pla‘eaus, eita- 
ated at from 5 000 to 10,090 feet above the surface of the 
oe an, proves that emanst ons produced by excess of m: is- 
ture are powerful he'ps for the engendering of missmé; 
while a change of wind has often bad the most striking 





effect in arrencing the virulence of an epidemis. 
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KITE TAILS AND TELEGRAPH WIRES. 
To keep the telegraoh lines free from entangling alliances 
ins city like New York is no easy taek, snd the chief of 
sinners in this reepect is the small boy’s kite tail. As 
though presuming on the service to telepravby rendered by 
one of their claes ip the hande of Franklin, these pleytbings 
—of futare Franklins. let us hope—are incss-antly taking 
liberties with the wires, breakinz thereby their own conti- 
puity, and endangering che continuity of the mersages the 
wites are intended toconvey. To assist the kite tails in 
thie mischievous work, naughty boys tie stones to strings 
and strips of cloth, apd then sling them eo that they wind 
round the wires, and suspend the stonee—s perpetual msrace 
to psseers und-rneath. Lo thie way the wiras in many neigh 
borhoods are made to resemble the limbs of an Afric»n prayer 
tree, with ite burden of rags, tage, and etrings burg on by 
pious wayfarers. 

The effect ig not ornaments), nor does it add to the effi 
ciency of the wires, eepecially om rainy daye. At almostany 
moment on the side streets you may eee the telegraph men 
climb’ng the poles to remove the etrings, or reaching for 
the puleances with long rods like stout fishpoles, whicd they 
twiet among the strings until they ere firmly attached, then 
by meip strength strip them from the wires, sometimes at 
immivent rick of the integrity of the wires aod their at- 
tachments. We never see the operation without wondering 
at its clamsinees. Why not barn the strings? It would be 
an esey matter to attach a light to the end of a slender bam- 
boo pole, so that the flame could be elid alovg under the 
wire, charring avy atring or rag it might encounter, thus dis- 
lodging the enarle that are so hard to remove by force, The 
light could be buog, if nesd be, so as not to touch the 
wire or in any way interfere with the tranemiesion of mes 
sages. A simple hook, or a grooved wheel at the top of the 
pole, would eaable the apparatas to ran along the wire so 
that it would be no troable to guide it, 

INFLUENCE OF THE EARTH’S FIGURE ON GEOLOGIC 
CHANGES, 

The slow oscillation of portions of the earth’s surface, now 
above, now below, the mean level of the sea, has long been 
rec guiz-d as an occasion of geolozic changes, with their 
attendant alterations of climate aod consequent successions 
of living forme. The cause of such oscillations has never 
been satisfactorily explained. The latest bypothesis comes 
from the Canadian geologist, H. Y. Hind, who shrewdly 
suggests that it may be dus tothe wavelike movement of the 
equatorial bulge which gives the earth the figure of a squeezed 
orange. 

The reader may not be familiar with the fact—which has 
been established but a short time, comparatively—that the 
equatorial circumference of the earth is not a circle, bat an 
ellipse, the diameter which pierces the earth from long. 14° 
23’ E. to 194° 23’ BE. of Greenwich being a little more than 
two miles longer than the diameter at right angles thereto. 
This gives on each side of the earth an equatorial ridge 
fully a mile high, which may have been much greater in 
earlier geologic epochs,when the crust of the earth was ina 
more plastic condi:ion. 

It ie scarcely possible that this element of the earth’s 
figure sLould form an exception to the universal rule of 
change, aud be immovable. Iu case itdoes move, its iuflu- 
ence would be fel: ou the elevation aud depression of land, 
especially near the equator; on the simultaneous elevation 
and depression on opposite sides of the eaith; on ocean 
currents, consequentiy on climate, etc ; on the thickening 
and thinning of formations to the east and west; on the flow 
of rivera, beace on river aod lake terraces, beaches, etc. 
The geology of North Ametica tallies sivgulatly well with 
the effects of sach a cause. Tue successive risinga and 
sinkings of the continent appear to have always taken p'ace 
very «racua'ly and with @ progressive motion from west to 
east ard from east to west, as though produced by a vast 
equatorial undulation, moving, with extreme slowness, east- 
ward at one epoch, weatward at another. 

The latest evidences of this gr-at earth wave are seen in 
the stapeudous escarpments which reac thei: wall-like fronts 
above tne Ontario, Red River, and Saskatchewan plains, 
and in the symmetrical verraces and lake beacues so largely 
developed turouguout the northern part of tue-continsnt. 
Mr. Hind looks to it, also, t> account, in part a: Jeuet, for 
the changes which diverted the water of the Grea. Lik-s to 
the eastwaid, sending their drainage into the Gulf of 5. 
Lawrences, insiead of the Gulf of Mexico waither it origi- 
nally flowed, leaving their ancieat outle.s southward to be 
filled wich drifs from 200 to 600 feet in depta. 

Should corresponding effects be observed on the soutbern 
slope of the “ bu'gs,” aad aiso on the opposite side of the 
earch daring che same geologic periods, it is poseible that 
geologiste may Gnd in tue movements of this (now bypothe- 
tica!) uudulatioa the measure of time whica they have bern 
80 long in wan: of. 








OUR SIX LEGGED RIVALS. 


It is remarkable circumstance that those creatures which 
mimic maa most nearly in mental and social development 
should be not his nearest allies among the vertebrater, but 
members of an entirely differeat order. It is something 
more than remarkable that they should stand to their order 
—the articalata—precisely ia the same relation thet men 
bears to the order with which he is classed. 

Though surpassed in every detail of physical accompl'sh- 
mentby bis subordinates, mao never’ bele-s excels them all 
in intellectual power and capacity for se f-improve meat. 
Similarly our six legged rivals, though the least of the ar- 






ticulates, are first in grade of development, surpassing the 
next below them—the bees and the waspé—as men eur. 
pesses the lower mammalia. This in itgelf ie not eurprising ; 
but it does surpriee one to ses them exvelling the hizher ver- 
tebrates aleo, and pressing Lard upon maa’s prerogative. 
Accustomed to find brain power associated with and 
measurably related to vrain bulk, it is simply astounding to 
discover a few microscopic specks of nerve pulp—‘he ant's 
cerebral ganglia—harboring s degree of intelligence euch as 
the infiaite!y more bulky brain of nan alone gives evidence 
of, 

We have printed a good deal of late in regari to the man. 
bere and custome of these interesting creatures, and think 
the facts will warrant the position we have taken. 

The question is not one of difference between uadeveloped 
reason and a high order of instinct, bat of difference between 
inetinct and inetinct, reason anir-asoo. In the firet, which 
we are too ept to consider an atiribute peculiar tothe lower 
forme of life, the ant might possitly ba accounted our eu 
perior. Batanta also reason, profit by experience, make a 
judicious use of new means for the accomplishing of new 
ends or the overcoming of new o rstacler, and ia many ways 
exbibica degree of quickwittednese and iotelligence which 
we may look long for among mavy tribes of man. 

The completeness and complexity of the social organization 
of ant communities, the magnitude and variety of the works 
which they plan and execute, the perfection of vhtir military 
and industrial discipline, the evident scope and fi-xibility of 
their language, their sympathetic regard for each other in 
times of distreee or danger, their forethought and calcule- 
tion, have been celebrated by every observer of insects from 
Solomon to Belt; and the more they are studied the more 
do their various civilizations and the motives which animate 
the members surprise and delight us. 

Now we see them roaming about as independent warriors 
or huntere—formic Ishmaelites or Indianse—fierce, vindic 
tive, self-reliant, and marvelously fertile iu tricks and traps 
for the securing of their prey. Again they appear in organ- 
ized armies, nomadic swarms without settled habitation, 
like the Tartar hordes of Gengis Khan, marchivg from con- 
quest to conquest, sweeping all before them. Others are 
pastoral in their habits and more or less permanent in their 
habitations. In tewperate regions they rear and mainotain,on 
suiteble plants, herds of horey yielding aphides and beeiler, 
which they tend with assiduous care, transporting them 
from pasture to pasture, and defevding them from their 
ensmies and the elements as zealously as the shephsrd does 
his sheep; in the tropics the same kind offices are per. 
formed for domesticated ecale insects aud leafhoppere, in re 
ture for the honey-like secretions they emit. Some con- 
stitute themeelves standing armies for the defer cs of plants 
which yield them subsistacce direc:ly or by affording pas- 
turage for their cattle. Others are a scourge to plant life, 
gathering leaves by wholeeale to mak» hot beds for the cul 
tivation of fungi in underground chambers. 

The harvesting an’'—which provideth ber meat in the 
summer and gathereth her food in the harvest—bas been 
proverbial for thrifty wisdom, certainly since Solomon com 
mended her ways to the selaggard: how much longer, we 
have no means of telling. Had the wise man enlarged upoo 
the way some of her kind have learned to secure ple.ty 
without labor by the enelaving of others—the raiding antes 
of our correspondent in Arkanses are probably given to the 
practice—his advice would doubtless have been more highly 
appreciated by lazy humani'y, too many of whom have hit 
upon the same expedient without the help of revelation. 
Bat wiser than the common barvesting ants are the agri- 
cultural ante of Western T-xas—tbe only Simon Pure aud 
original Grangere—who bave solved the transpor:ation 
problem, by bringing not the grain but the grain ficlis to 
mark+t. They have learoed—possibly through the gradual! 
desiccat'on of that now almost desert region— ‘hat chance 
productions are but « precarious support in a climate like 
theirs, so they surround their communities with fields of 
rice grase, which they protect by killing all rival growths, 
and in due season harvest their crope, doing all by well 
timed aud concerted labor. Could there bea happier illustra 
tion of that ideal etate of organized industry and mutual 
helpfulness, which philosophers bave dreamed of and en 
thusiasts labored for since Plato planned bis Republic? As 
ian Sir Thomas Moore’s Utopia (read'ng aut for map), 
every ant besa right to everything ; and they do know that, 
if care ia tak n to keep the public stores fall, no private ant 
csp want anything; for smong them there is no unequal 
distribation, so that no ant is poor or in any necessiiy; and 
though no ant bas acything, yet they are all rich, 

We have seen how all the common attributes of mankind 
are mimicked by theee six legged rivals of oars, to a degr-e 
unepproached by avy other class of animale. Bat man, we 
are told, basa faculty higher than thrift, higher than fellow 
feeling, higher even than reason. It is the faculty of re- 
verence, the basis of religion, whether manifested in the 
fetichiem of the Fantee or the faith of the Cbristian. This 
the theologians are wont to declare is shared by no other 
terrestrial creatare. Bat here comes the French observer 
M Lespés, with a story which distarbs our sole remaining 
ground for pride of peculiarity, raising the suspicion that 
ants too may have a religion! 

In the nests of cer:ain ants, and nowhere else, there is 
found a species of blind beetles which appear to be entirely 
dependent on their volantary guardiaos for food and shelter, 
yet make no material retaro for the kindly services they en- 
joy. To comp'icate the matter, some of the communities 
of this species of ants are found to be destitute of beetles, 
which they greedily devour the moment the beetles are ex 
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near the nests of the communities which poesess them, they 
are straightway f-d ant cared for most tenderly, and de- 
fended as resolutely as the ants defend their own young. 
Clearly the strong~st of natural inetiucts, appetite, is some- 
how restrained in the cage of these little keepers of asylums 
for the blind. What is the restraining i: fluence? 

Similar conduct on the part of atr be of men would be 

unbesitatiogly a'tr buted toa rude eort of religious feeling; 
and Sir Jobn Lubbock wonders whether something of the 
kind may not actuate these ante, whe'Ler they do not regard 
their helpless though relatively gigantic wards with a feel- 
ing akin to reverence. Is it possible that they have arrived 
at a etage of development parallel with that of the beetle- 
worshipping Egyptians? 
In our pride of bulk, we despise the ants for their li:tle- 
news. Bat suppose they were as big as horses, proportion- 
ato y etiopg for their sizs,ae thoroughly organized and as 
intelligent as they now are, wh-re would we be? 


* 











SMALL ENGINES AND BOILERS. 

A cursory examination of the correspondents’ column of 
the ScIENTIFIC AMERICAN will show that many of our 
readers are building model engines and boilers. We en- 
deavor, as questions in regard to their proper coustructin 
ariee from time to time, to give useful hin‘'s; but in the 
limited space devoted to the answers, we have not been able 
to treat the subject as fully as seemed deeirable. We have, 
however, taken note of the various points arising in connee- 
tion with this subject, and it is our intention, at an early 
day, to give some general directions and rules for the pro- 
portions of small engines and boilers. Many of our readers 
can render us valuable ald in preparing a complete article on 
the subject, and we feel confident that they will ba glad to 
help us, when the way is pointed out. 

We desire to receive accounts of the performance of small 
engines and boilers, embracing the following data: 

Description and dimensions of boilers, manner of setting, 
and means adopted for heating the water. S'se and descrip- 
tion of engine, pressure of steam, number of revolution, and 
work performed. Amoant of water evaporated by the boiler 
per bour, expressed in cubic inches or cubic feet, aleo tem- 
perature of the feed. We hope that those of our readers 
who have small engines will take note of our request, and let 
us hear from them as soon as possible. 


SCIENTIFIC AND PRACTICAL INFORMATION, 


EFFECTS OF TORPEDOES. 


Experiments are now being conducted et Cherbourg, 
France, in order to determine the effects of submarine torpe- 
does. An apparetas charged with 3,300 lbe.powder was euk 
to a depth of 50 feet. On explosion a column of water 500 
feet in hight was thrown into the air, and a hulk anchored 
ata distance of 18 feet from the spot wae broken completely 
in two. The earth at the bottom was tora up, making a hole 
40 feet in diameter and about 5 feet deep. 


NEW GLAZING FOR POTTERY. 


A kind of lead g'azin; is used upon common pottery, the 
employment of which often causes cages of lead poisoning 
among the workmen. M. Constantin, of Brest, France, bas 
recently devised a substi.nte which is said to be much su- 
perior and to possess the harduess and inalterability of 
glass. He uses silicate of soda, pulverized quartz, chalk, 
and a small proportion of borax. This glazing may be col- 
ored green by copper aud biown or violet by manganese. It 
is already coming into use in many of the largest French 
potteries. 








WATERPROOFING LINEN. 


Professor Kahr gives the following directions for this pur- 
pose: Pags the linen first through « bath of one part of sul- 
phate of alumina in teo pars of water, then through a soap 
bath, of which the soap is prepared by boiling one part of 
light colored rosio and one of crystallized carbonate of soda 
with ten parts of water until the rosin is dissolved. The 
rosin sosp thus formed is to be separsted by the addition of 
one third of common salt. In the soap bath the rosin soap 
is dissolved, together with one part of soda soap, by boiling 
it ia 80 parts of water. From this bath pass the articles fix- 
ally through water, then dry, and calender. Made-up arti- 
cles may be brushed with the solations in succession and be 
ringed in the rain. Wooden vessels may be employed. 

A COMPOUND ENGINE ROCK DRILL, 


M. Jules Garnier, according to the Revue Industriclle, bas 
lately devised « modification of the compound engine which 
he employs with great success in connec‘ion with rock drills. 
Io M. Garpier’s engine, the two cylixdersa are placed end to 
etd and the two pistons are attached to the samerod. Two 
slide valves are so arranged that one serves to admit live 
steam to the small cylinder, while the other dist ibutes tue 
steam direc'ly from the latter to the large cylinder, By tuis 
means the steam does not become condensed in passages or 
reservoirs between the two cylinders, and hence power is 
economiz d. 

The inventor adapts this arrangement to drills which ope- 
rate by compressed air, Ordinarily air at full force is used 
to drive the drill into the rock, and a second eupply is need- 
ed to lift the tool back, the latter operation, of course, not 
requizing so much power asthe down stroke. M, Garnier 
uses the air directly from the compressor to give Lis power - 
ful stroke, and then exhausts it in'o a larger cylinder and 
uses it over again to lift the drill back. The single piston 
rod is retained working through the partition between the 
two cylinders. Farther detaile of the machine, which will 
convey an accurate idea of its coastructiun, will be looked 
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THE TRANSIT OF VENUS. 

On the 9th of December, 1874, the planet Venus will pass 
between the earth and the sun, and will appear as a round 
dlack spot traveling across the sun’s face. This phenome- 
non is what is meant by the transit of Venus, and it is 
expected thet by its careful observation data will be obtained 
by which, generally speaking, we shall be able to measure 
the distances of the heavenly bodies, their weight, and their 
dimensions. 

As matters now stand, our knowledge of the celestial 

world in the above respect is not exact, although a scale of 
measurement has been approximate- 
ly constructed. The last observed 
transit of Venus, which took place 
in 1769, gave us data on which our 
ideas of celestial distances are now 
based. But errors have been dis- 
covered in the observations, owing, 
perhaps, to the primitive instru- 
ments used. For example, the sun’s 
distance, then estimated at about 
92,000,000 miles, is now believed 
to be at least 500,000 miles too great. 
Naturally, the finding of such seri- 
ous errors has caused great anxiety 
in the scientific world to make the 
coming observations perfectly accu- 
rate, and hence the transit will be 
watched with the greatest care by 
some two hundred observers, sta- 
tioned in seventy different places 
where it will be visible: that is, in 
Northesn India, Australia, New Zea- 
land, Mauritius, Japan, etc., but not 
in the United States. 

Now by means of the transit of 
Venus, it is expected that we shall 
be able accurately to measure the 
distance between the sun and our 
earth; and with this gage once es- 
tablished, it will be a very easy mat- 
ter to apply it to the spaces between 
the orbits of all the other bodies of 
the solar system. 

The most direct and valuable 
practical result of the determination 
of the sun’s distance is that which 
enables us to tell the exact attraction 
of the sun for the moon, and hence 
to predict the motions of our satel- 
lite. Our lunar tables, by the aid 
of which we can determine longitude, will then be rendered, 
instead of approximately, absolutely correct. The result 
will be that the moon will become not only our nocturnal 
luminary, but a reliable clock, from which the astronomer or 
navigetor can read the time with certain accuracy. 

When Venus crosses the sun’s face, the observers on op- 
posite sides of the earth will see the planet on different points 
of the sun’s disk. This will be clear from Fig. 1, where 8 
is the sun, E the earth. If three observers, stationed at a, b, 
and ¢ on the earth, note the transit at the same time, to the 
first the planet will appear to be at f, to the second at ¢, and 
to the third at d. In our second figure are shown the posi- 


Fig. 2. 


Fig. 1. 














tions of the planet as regards the sun’s disk in the transit o 
1874, and also in the transit to happen in 1882. At northerly 
stations, Venus will seem to pass slong the line ¢¢’; at 
southerly posts along a a’, and st central points along bb’, 
The arrow shows the direction of the motion. Now, if we 
can measure the solar parallax—-that is, the distance between 
lines a @’ and ¢ c'—we shall know the angle subtended by 
any known distance on the earth’s surface at the distance of 
the san, and hence be given the necessary means for the 
trigonometrical solution of the triangles, and the determina- 
tion of the sun’s distance. 

To find this distance, various ways will be used. Observers 
stationed in both northern and southern hemispheres will 
measure the linesaa’andcc’. This gives the length of 
two chords of a circle, from which it will not be difficult to 
find the distance between them. This is called Halley’s 
method. Then another way ia for two observers, widely 
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separated, to note the exact time when the planet enters and 
leaves the sun’s disk. The difference in the hour and min- 
ute recorded will show what effect the separation of the ob- 
servers has on the apparent position of the planet. This is 
the principle of Delisle’s plan. Besides this, the sun will be 
photographed, and the positions of the black spot as seen from 
different places can be afterwards compared. A new instru- 
ment, called the heliometer, will also be used to measure 
directly the distance of the black spot from the edge of the 
bright circle of the sun. 

It is generally admitted that the United States has shoul- 
dered the most difficult share of the work, not only in appro- 
priating the largest sum, but in accepting the most difficult 
stations, Of the latter our astronomers take eight—three in 
the northern hemisphere and five in the southern. The former 
are at Wladewostock, Yokohama, and in Northern China, 
the latter at New Zealand, Tasmania, and Chatham Island 
on the east, and Macdonald Island and the Crozets on the 
west. Our expeditions rely chiefly on Halley’s and the pho- 
tographic methods, but Delisle’s and the direct plans will 
also doubtless be availed of. The whole transit will be vis- 
ible at all the stations. We have already noted the depar- 
tare of the Swatara, and of the various parties to their dis- 
tant posts. 

All the English expeditions, excepting one, which goes to 
Alexandria, in Northern India, in October, are already en 
route. They are stationed at Oahu and at Rodenck’s and 
Falkland Islands. 

The Germans send four parties to Falkland, McDonnell’s, 
and Kerguelen Islands, in the soathern hemisphere. France 
sends five expeditions—two to Northern China, one to Japan, 
one to Campbell Island, and one to St. Paul’s Island. Russia 
has twenty-five stations in Siberia. Besides these national 
preparations, a number of private observations will be taken 
by parties under Lord Lindsay at Mauritius, and at the ob. 
servatories of Madras, Capetown, etc. 





Heat and its Relation to Construction. 
The present extensive use of iron in building operations 
necessitates the careful consideration by architects of the 
molecular changes which that metal undergoes, owing to 
changes of temperature, and the consequent effect of the 
same upon the structure. It is well known that a powerful 
conflagration, occurring in an iron edifice, warps and twists 
the walls and facings to such an extent as to necessitate 
their prompt destruction ; while a like casualty, taking place 
even in a brick building in which iron beams and girders 
are employed, is often apt to expand the metal so greatly 
that walls are dragged out of place and thrown down. 
Cases have also occurred in which, owing to careless con- 
struction, summer heat and winter frosis have caused 
serious deterioration in iron fronts and have necessitated al- 
terations and the application of s devices, in- 
volving considerable trouble and 
The 5uilding News of recent date contains a camfully pre- 
pared article on heat and its relation to construction, which 
embodies several useful hints and suggestions. 
It is somewhat surprising, says our contemporary, that 
architects and engineers so frequently neglect this expansi- 
bility of metal in girders, ribs, columns, etc., and provide 
no means for their free movement. Sometimes, it is true, 
the bearings of long girders in bridges are made of sufficient 
depth to allow for this increase of length; but even in these 
cages the mere weight of iron and superincumbent loads 
upon thé points of support reader the intended result nuga- 
tory, the weight of the iron girder alone often creating so 
much friction on the bearing surfaces ss to overcome the 
rigidity of the supporting piers or walls, or the cohesion of 
mortar at certain points. This immovability of the ends of 
iron girders and joists is often increased by their being 
clenched or fixed by the weight of wail above, which often 
improperly is allowed to bear upon the top flanges. 

To obviate this, some engineers have contrived movable 
bearings, more or less effective. One simple method we 
would suggest. Let each template be of cast iron of suffi- 
cient substance and bearing surface, and let it be placed upon 
an under template of stone or metal, the surfaces being 
either left smooth simply or brought into contact by a fric 
tion roller, of small diameter and of the length of the bear- 
ing surface. By this means free dilatation could take place, 
provided, of course, the ends of girders are left a free space 
of sufficient distance. No weight shoulé be allowed to rest 
upon the ends of these beams, but in all cases the bearings 
shoald be free all round, and may be made as cast iron 
sockets, built into the wall, or standing out independently. 

The linear expansion a bar of iron undergoes when heated 
from the freezing to the boiling point, or from $2° to 212° 
Fah., is about one 812th of i length; at higher tempera. 
tures, the elongation becomes more rapid. Thus the pro- 
gressive dilatation of wrought iron, as determined by 
Daniell’s pyrometer, allowing one million parte at 62°, is as 


as follows: 
At 212°, At 662°. At fusing point. 
1,000,984 1,004,488 1,018,378 


Cast iron is rather less. 

It may be mentioned here, that the expansions of volume 
and surface ate calculated by taking the linear expansion as 
the unit, following a geometrical law; thus the superficial 
expansion is twice the linear, and the cubic expansion three 
times the linear, 

These figures show how sensible a change takes place 
when iron undergoes an ordinary variation of temperature; 
and it may be ssid that in all ordinary cases of building this 
change is quite sufficient to cause serious disruptions of 





parts. Thus» bar or beam of even 10 feet long and subject 
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will elongate more than 4 of an inch—a sufficient modicum 
to cause fracture in stonework,to snap the thread of ascrew, 
or to endanger a bridge floor or roof truss. When we think 
of lengths ten and even a hundred times this dimension, the 
danger of uncompensated expansion or contraction is in- 
creased a thousand fold. In ordinary cases, the margin of 
safety is really dependent upon the amount of flexibility or 
elasticity of the parts of a building connected with iron, or 
to imperfection of joints; yet we should not rest satisfied 
with such presumptive security. 

It would appear that the most promising mode of using 
iron is in combining it with concrete, brickwork, and other 
materials; but it appears to us such a combination would be 
still more advantageous if the iron were completely imbedded _ 
or encased in such materials. 

It appears that there are some substances particularly bad 
conductors of heat; such are brick earth, composed of a va- 
riety of bodies, and porous: porcelain,asbestos, pumicestone, 
charcoal, sand, etc. These substances are, in fact, such bad 
conductors that a red hot iron ball may be held some time in 
the hand if it be first coated with one of them. Such ma. 
terials offer themselves as coverings for iron girders,columns, 
etc., and we do not see why compound msterials of a porous 
kind, as animal charcoal and plaster, should not be applied 
to such iron work in situ by first filleting the girder or 
colamn, or surrounding it with a perforated plating of thin 
earthenware or metal on which to lay the coating, which 
could be rum as molded work or finished ornamentally. A 
lining or casing of such materials, molded to the form of the 
iron to be protected, could also easily be prepared in cast 
blocks, rebated or grooved together, the external facing 
being molded to any section. 

Animal charcoal should be one of the ingredients in the 
compound used, as it is one of the worst known conductors. 
Fire clay lumps could be well treated in this manner,or plas- 
tering—which materials have been suggested lately by recent 
English experiments which proved that iron protected with 
fire clay can withstand a fierce heat and yet remain uninjured 
in its elasticity, while the brick arching and concrete back- 
ing can resist any amount of Leat likely to occur. We think, 
if an air space were left between such casing and the iron, 
it would provide a still more effectual barrier, though a few 
perforations would be required in the casing to allow the 
heated ati@ expanded air to escape. If, also, brick earth 
mixed with charcoal were used, a still more effectual non- 
conducting casing would be obtained, and the iron would be 
comparatively preserved at a moderate temperature. By 
thus encasing a good conductor of heat ina bad one, the 
evils of expansion and contraction are avoided, or considera- 
bly lessened, and we are thus left the advantage of using in 
our construction a material which may aptly be called a 
‘* good servant but a bad master.” 


A FOUB-ANTLERED DEER’S HEAD. 


The American Sportsman publishes a description of a re- 
markable specimen of the deer (cervus Virginianus), the 
head of which carries four antlers, three:on one side and 
one on the other. The editor of our contemporary gave the 
head a critical examination, and found that the antlers are 
located in their natural positions, having a total number of 
twenty-one tines—eight on one side and thirteen on the 
other. To the casual observer, no deformity at the base of 
either is perceptible, although a minute examination and 
strict ent would reveal a slight variation in diame- 
ter at the extreme base. If there is any enlargement, how- 
ever, it is indicated; if not visibly shown, above the burr. 





— 





The enlargement, if any exists, is so slight as only to be 
detected by the most skilled eye. At this point of the pedi- 
cel there appear to branch out three distinct antlers with 
tines. One very remarkable feature, as will be noticed in 
the engraving, is the fact that on either side of the head 
there projects from the burr a small tine, the one on the left 
resembling in siz. and shape a large tooth. On the right 
side can be seen, between the burr and the brow antler 
proper, an additional tine. 

The engraving very faithfully represents a significant fact 
in connection with these horns, namely: the extreme points 
of the brow antlers curve naturally toward each other, while 
in other species they are quite erect. 





To AvorD explosions with hydrogen generators, adapt a 
safety jet made of disks of wire gauze placed in the delivery 





to an ordinary change of temperature, say from 32° to 180°, 


tube between plugs of cotton wool. 
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MODERN GERMAN ARTILLERY. 


Stivatitie: Ameri 


sufficient to fight a 10 inch gun, and for a long time can fire 


Our engraving represents a 10 inch 22 tun cast steel gun, | once every 1} minutes, or about 40 rounds per hour. 


manufactured by Krupp, the celebrated founder of Essen, 
Prussia, and now in use in the German artillery service for 
coast defence. The arm is made of two layers of rings or 
hoops over the barrel, and fires a shell of 423 pounds, with a 
charge of 66 pounds of powder, at 1,200 yards, through an 
8 inch armor plate. The illustration shows the gun mounted 
in a sea fort, and resting on a thick bed of concrete so as to 


NEW GEOLOGICAL DISCOVERY. 

During the recent voyage of the Challenger, a discovery 
has been made, the significance of which must strike every 
one who gives the matter even a passing thought; but to 
those who possess a knowledge of chemistry or geology this 
discovery is of peculiar interest. 








fire over an earth breastwork 40 feet thick, the muzzle of the 
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Piece being 7 feet above the platform. A tramway, not 
shown in the engraving, runs behind the guns upon the 
terreplain, upon which trucks loaded with projectiles, after 
being hoisted up from the casemate below the gua platforms 
by means of a hydraulic lift, carry the required ammunition 
to the battery. The trucks are so high that the projectiles 
can be rolled from them direct upon the platform, where two 
davits with tackles receive them and lift them up to the 
breech. In the engraving a shell is shown just entering. 
The arrangements are said to be so perfect that six men are 








In sailing from Teneriffe, off the west coast of Africa, to 


St. Thomas, one of the outlying West Indian islands, the 
soundings indicated that the bottom of the Atlantic rose into 
a ridge about 300 miles west of Teneriffe, and that from 
that, where the depth was 1,500 fathoms, it sloped gently 
down until, at 750 miles west of Teneriffe, it had sunk to a 
depth of 2,950 fathoms. From this point to within 300 
miles of Sombrero, the depth was pretty constant, and for 
1,800 miles the explorers seem to have been sailing over what 
geologists term a plain of marine denudation. 

A remarkable relationship was found to subsist between 
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the depth and the character of the dredgings. When worked 
on the 1,500 fathom ridge, the dredge brought up globiger- 
ina ooze, multitudes of minute shells, and fragments of 
coral, the whole, with the exception of a few silicious 
sponges, being composed mainly of carbonate of lime. As 
the depth increased, the proportion of these shells regularly 
diminished, until in the deep water they had altogether dis- 
appeared, and the dredgings then consisted of a fine, red 
mud which did not effervesce with acid. This red colored 
deposit of the silicates of peroxide of iron and alumina was 
met with everywhere all over this vast submarine plain; 
everywhere it had the same unmistakable appearance; it 
could not, therefore, be the fine sediment brought down by 
rivers and carried out to sea, slowly settling in deep water, 
for then it must have differed in different localities ; the ab. 
sence of currents, too, as well as the great extent of the de- 
posit, precluded this view of the origin. Another remarka- 
ble feature of this area was the absence of those pelagic 
shells which are littered in such numbers over all other parts 
of the bed of the Atlantic. 

How, then, was this gradual disappearance of shell to be 
accounted for? Why was it that on this red mud area the 
shells of those animals that frequent surface waters were not 
found, since, when these creatures die, their shells must in- 
evitably fall to the bottom? Whence came this enormous 
accumulation of impalpable clay ? 

Air dissolved by water is richer in oxygen and carbonic 
acid than the air of the atmosphere. The ratio of the car 
bonic acid to the total amount of dissolved gases is greater 
in water taken from a depth than in surface water. 
= If, to the depth of 3,000 fathoms, the amount of carbonic 
acid keeps on increasing, relatively to the other dissolved 
gases, in a ratio at all comparable with that indicated by 
the foregoing analyses, it is easy to see that the water at 
this depth, under such enormous pressure, must be capable 
of dissolving a large quantity of those solid substances which, 
like carbonate of lime, are soluble in water containing car- 
bonic acid. It is clear, too, on account of both the pressure 
and the amdunt of carbonic acid beiug less, that water near 
the surface must possess a much feebler solvent power than 
water at a great depth. This being the case, we should ex- 
pect to find more lime-secreting organisms in the shallower 
than in the deeper parts of the ocean; now, as has been 
seen, this is exactly what was found by the explorers in 
the Challenger. 

Under these circumstances, Professor Thomson concludes 
that this vast deposit of fine red clay is neither more nor 
less than the insoluble portion of myriads of shells, the resi- 
due, in fact, of a chalk formation now dissolved. 

It appears then that, justas the higher regions of the Alps 
or the Andes are buried beneath a pall of eternal snow, so 
the higher regions of the sea bed are covered by « layer of 
grayish white ooze, prolific in organisms whose vacated shells 
will one day form chalk ; and just as at the edge of the snow 
sheet the glacier melts away into a liquid, ocean-seeking 
stream, so, where the chalky covering of the sea bottom de. 
scends into submarine valleys, it descends into ocean, leaving 
behind it the red mud, like a terminal or bottom moraine. 

Suppose, now, that a geologist should come across an an- 
cient ocean bed, undisturbed by volcanic eruptions and unde. 
faced by denudation : he would expect to find, on the higher 
levels, chalk or limestone of some sort, and, as he descended 
into the lower plains, that the rocks would gradually lose 
their calcareous character, passing from chalk to argillaccous 
limestone, from that to a calciferous slate, and finally into 
slate containing no lime whatever. 

There is every reason to believe that the fine red clay 
accumulation is but incipient slate rock. 

If, then, the great bulk of these rocks be removed from the 
category of mechanically formed, into’ that of chemically 
formed, or of organic, rocks, it will appear that geologists 
have been in the habit of underestimating the importance of 
organic processes as geological agents, We will no longer 
be able to affirm with confidence, of a single grain of the 
commonest materials found on the earth’s surface, that it 
has not at one time or other been associated with the mani- 
festation of those mysterious forces which we call living. 
Our globe therefore resolves itself into a great charnel house 
ormausoleum. Man has been called a plagiarism from oxen 
and sheep; but his house, whether it be of mud or of mar- 
ble, is equally a plagiarism from the deserted dwellings of 
the invertebrata. 

The tendency of modern geology has been to break down 
the well marked divisions into which the older geologists 
were wont to parcel out past time. The old notion, which 
in some measure still clings to the terms Devonian, carboni- 
ferous, cretaceous, etc,, was that of a distinct period in the 
history of the earth. Each of these epochs was conceived 
to have begun and closed before the succeeding era began. 
In this way the world was believed to have passed through 
so many stages, in each of which only rocks belonging to 
that particular formation were deposited anywhere on the 
earth’s surface. Thus, all the rocks of the gneiss were thought 
to have been formed before the lowest of the Cambrian began 
to be laid down ; similarly with the succeeding silurian and 
Devonian systems. Now, however, these terms are used 
without reference to time, and we think of systems, widely 
separated according to the old method, being formed simul- 
neously. The chalk age was formerly supposed to have 
come to an end at a period long prior to man’s appearance on 
the earth, but the researches of Carpenter, Thomson, Hux- 
ley, and others have established the ‘continuity of the chalk,” 
and shown that a fauna, very similar to, if not identical 
with, that of the chalk, inhabits the Atlantic at the present 
day. The discovery of this red clay seems to point to tho 





continuity of those ages when slate rocks were supposed to 
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ian furma‘iona, 

Chalk deposits and coral reefs are, by a process of meta- 
morphoeis, converted into crystalline limestone, and by the 
action of sea water even into dolomite. Granite and other 
so called primitive rocks have been shown to be in many 
cases only metamorphosed sedimentary strata, so that we are 
unable to say in what particu.ar line the recurring cycles of 
geological operations began; nor, on this account, can we 
aseert, except in the case of species which have become ex- 
tinet, that the fauna of any preceding differed from that of 
the present age. 

When this red clay comes to be slate, the only traces of 
life it com exhibit will be derived from silica-secreting orga. 
nisms of a low type, like those doub‘fal appearances in elder 
slate rocks which have been described as fossile. It is there- 
fore altogether unwarrantable to regard thie low type as the 
sole, or even prevail'ng, form of life during the time when 
these rocks were formed; nevertheless, there have not been 
wanting supporters of this view. 

For aught, then, that geology can say, while the oldest 
rocks of Britain were beiog laid down in 3,000 fathoms of 
water, far away silurian man may have been cultivating 
vines on the fertile slopes that flanked the volcanoes of the 
period. A. 8. Wilson. 


Correspondence. 


Hardening and Tempering Tools. 
To the Bditor of the Scientifie American : 

It has been with no irconsiderable degree of interest that 
I have read Mr, JcsLua Roee’s several papers, published in 
your recent issues, treating on machinists’ tools and their 
treatment in forging and tempering for epecific purposes. 
He prefaces hig remarks on tool hardening, in his feurth 
paper (in your isrue of Jaly 11), with the remark: ‘' ihe 
degree to which a tool may be bardened is dependent in a 
great measure on its shape;” and he states what particular 
ebapes or forms of tool require special treatment, in forging 
and tempering, to renier them of maximum utility. With 
very great clearness, Le sete forth the practice of loweriog 
the degrees of bariness by we'ching the Lus assumed by the 
poliebed surface of the tool that hai been immersed in water 
at a ‘‘ moderate red” after it had been reheated, or allowing 
that part of the tool that had not been immersed to impart 
its heat to the part that hed been immersed to ‘‘draw the 
temper,” or obtiin the required degree of hardness or tenacity ; 
while in other specific cases, he states that tools require 
to be “as hard as fire and water can make them.” His 
several papers have evinced considerable practical know- 
ledge, and he evidently writes his experience with great 
prrepicacity. 

I would not now have obtruded upon you had I not no- 
ticed, in your issue antedated August 1, a communication 
from Mr. John T. Hawkins, in which he makes an extract 
from one of a series of lectures be had delivered to the en 
gineer class at the Annapolis Naval Academy, in 1868. “It 
is safe,” he had s‘ated in thie lecture, “to say that a cutting 
tool cannot be too bard for any purpose whatever, so long as 
the edge will not crumble or bresk up. ‘‘ Mr, Rose, iu his 
paper, cays: ‘It is uodoubt+dly advantageous to make the 
tool as hard as it can be made, so longas it will bear the 
s:rain of the cut,” and enumerat-n the several steels (with 
the makers’ names) cepable of such treatment. Mr. Rose, 
treating bis subject in quite a masterly manner, states that 
tools for particular kinds of work require to be ‘‘as hard as 
fire and water can make them,” while the temper of others, 
for other special service, should be “lowered in temper” 
(hardness) ‘‘to a ligh: straw coler, which leaves them 
strouger then they would be if bardened right out,” that is, 
changing the condition of the tool by sudden immersion and 
allowing the tool to remain in the fluid until cold or of a 
tem perature equal to that of the fiaid, for he also states (and 
correctly) that the “ chill sbould be taken off the water.” Mr. 
Rose is evidently giving the result of his experience, for the 
benefit of those who have not had the varied experieace be 
evinces in his papers on tools and their treatment under the 
elements of fire and water. His language is plain; he makes 
the object of his investigation speak, as it were, in its own 
language. 

Steel or iron, immersed in water at a ‘‘ moderate red ” or 
white best, hardens. In this Mr. Rose and Mr. Hawkins are 
agreed; but Mr. Hawsins states that Mr. Rose makes bis 
“« grentest oversight’ in the final operation of drawing the 
temper, and adds that to ‘give simply a certain color to a 
tool is the least of what is required to be known or ob. 
served.” By whatever chemical action or cause the various 
hues appear, that guide the operative in tempering tools, it 
is doub' less a natursl law or sequence, and, as such, is sub 
ject to conditions. The different hues will appear, faster or 
slower, which alike are subject to conditions of degrees of 
tem perature at which they commence to evolve, rapidly at 
high, and gradually at low, temperatures, to produce what 
Mr. Hawkins calis ‘‘ films of oxide.” 

Iheve fai'ed to see where Mr. Rose has made his greatest 
oversight. Mr. Rose stater: “ While he who has been accus- 
tomed to the use of tools properly forged and bardened 
right out, upon entering ano her shop where the tcols are 
overhea/ed in- forging ani underhardened to compensate for 
it, Gnditg he cannot,” etc, Mr. Hawkins ssye: “If a tool 
be dipped at the lowest temperature at which it will harden 
at all, it will be harder when ready for use than if dipped at 
any higler temperature, if required to be drawn at all.” 

Here the gentlemen in question evidently mean the same 
thing, namely, that low tempermtures are best for tempering 
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tools, Each seems to regard the color evolved during the 
process of tempering tools as important. Still while Mr. 
Rose eperke of positive colors, Mr. Hawkias treats of condi- 
tions. Mr. Rose treats things as they are and as they appear 
to every observer, and advises the easiest means to the end, 
Mr. Hawkins writes of films of oxide and conditions neces- 
sary to produce them, as if they were negative or absent. 
Mr. Rose, on the contrary,mentions them as ever present and 
attendant upon the operative for him to avai] himself of. 
Mapy tool dressers there are who regard the hues evolved 
in the process of drawing the temper as the steel maker or 
iron maker does those evolved or emitted by the epectro- 
scope, while watching to shut off the blast at the proper in. 
atant of time; and it seems that the hues evolved in tem. 
pering tools is so regarded by Mr. Rose. The hues will ap 
pear sooner in a thin piece of metal having the same tem 
perature as that of a thick one; but these differ in hardness 
or tenacity if immersed at the same instant of time. A thin 
piece of mets] will harden more thoroughly than a thick one 
and will differ in degrees of hardness, I bope that you may 
deem my cr ticiem worthy of a place in your paper. 
Trenton, N. V. Juan Parrtison, C. E. 
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Steam Cars. 
To the Kastor of the Scientific American : 

Some mouths ago I referred to a short line of three feet 
gage railway which was then being put in operation between 
Worcester and Shrewsbury; and since that time [ have 
watched with much interest the working of the steam cars 
which have been runaing on the line, Oo account of the heavy 
giader, one hundred and eixty feet to the mile, it has been 
a pre'ty severe trial for these machines, and they have stood 
the test remaikeb'y well; but I think that a slight modifi- 
cation in their construction would render them far more 
darable and efticiext. It was demons*rated practically and 
in a most thorough mavnrr, seventy years ago, tlat the 
steam engine was applicable to the hardest kiad of locomo 
tive work. Where Oliver Evans propelled his mud scow, 
weighirg sixteen or eighteen tone, over the sand, from his 
shops along the bank of the Schuylkill, a distance of come 
two miles, by the power of its own eog'ne—which was 
about five horse—it was sufficient proof that the thing was 
quite feasible, 

During these seventy years s'ncs that exploit of Evans, 

the thing bas been verified in every possib:e wey; locomo. 
tives have been constructed in every conceivable form: with 
boilers vertical, horizontal, and both combined; with one, 
two, three, and four cylindeis; with cylinders vertical, bori- 
zontal, and slanting, with cylinders placed inside as well as 
outside of the boiler, with cyliaders of unequal size, with 
cranks between and outside of the drivers, etc. And the re- 
sult of all this long and costly experience is our present 
locomotive, an ideal at once of simplicity, symmetry, beauty, 
and efficiency; and it certainly seems that a model which is 
the outgrowth of such an ordeal,and which has proved so 
so eminently satisfactory and efficient for the whole of the im- 
mense railroad work of the world, ought to be more of a 
guide for those who are engaged in mak'ng steam cars and 
traction engines for whatever purpe of locomotion. 
The great efficiency of our present ocomotive is doubtless 
chiefly due to its boiler. It seems to be the only plan which 
possesses so perfectly all of the qualities needed for locomo- 
tive work. It is simple, compact, accessible for repairs, has 
vast geoerating power; all of its parts exposed to intense 
heat are deeply covered with water, and, of course, it may 
be constracted of any desired strength. Its center of gravity 
ie low, and this part isan important item in the construction 
of all locomotive engines. 

I believe that if makers of steam cars or traction engines 
of any kind would adopt precisely this type of boiler for the 
foundation of their machiner, and then make and correct 
their running geer in as thorough and symmetrical a man- 
ner as is the practice of our best locomotive builders, we 
sbould see far better results in this line of engineering. The 
common upright boiler, though an excellent boi-er for cer 
tain uses, is unsuitable for first claes locomotives. If made 
short, the tops of the tubes are too much affected by the in- 
tense heat rquired to maintain the 120 or 150 lbs. to the 
square incb,which is necessary to do the work ; if made long, 
the center of gravity is too bigh; if made with an annular 
steam chamber above the top of the tubes of sutfticient ca 
pacity, this also brings the center of gravity too h'gh, and 
also renders the top of the tabes unbandy for repairs. In 
either cage the boiler lacks generating power. 

I have much confidence, as a matter of economy, in the 
idea of making the cylinders of locomotives of unequal ca- 
pacity, ssy in the proportion of three or four to one, the 
emall cylinder exhausting into the lsrge one through a su- 
petheater, but so arranged that direct steam may ba used in 
both cylinders whenever an exigency requires. Our present 
locomotives might be easily arranged in this way without 
affecting their atyle at aJl. In passenger and express work 
especially, considerable economy would doubtless result 
from this change. F. G. Woopwarp. 





The Zodiacal Light. 
To the Editor of the Scientific American: 

The erroneous assertions made by one of your corresp on- 
dents (page 371 of the number for Jane 13), in regard to 
the zodiscal light, ought not to remain unocorracied, He 
says: ‘The zodiscal light is no‘ on two sides of the sun, 
pc ither is it all around the sun; but, on the contrary, it is 
ever on one side of the sun only, bis binder side, if you will,” 
eto, Tois error proo⸗ods from the tact that he judges only 
from its appearance in our latitude, where we see this phe- 
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nomenon distinct)y only in April and May after suodown, 
and ia October and Novemb+r before surrise. If this were 
the case over the whole earth, bie assertion might have some 
foundation ; but as in the soutbern hemisphere it is not visi- 
ble at the periods stated, Lut only distioct!y seen In April 
and May before suvrise, and in October and November after 
sunset (exactly at the very times that it is invisible in our 
northern hemisphere), the assertion that it is only at one side 
of the sun falls to the ground, 

B:tween the tropics this phenomenon shows itself the 
whole year round, every morning and evening, with great 
splendor, Humbolét states, in his ‘ Cosmos,” that in the 
highlands of South Awerica he watched it morning and even- 
ing, and observed that it sometimes varied in brilliancy, and 
often equaled in luminosity the brightest epots of the Mi ky 
Way ; somet'mes it was weaker, but it was always there, 
whether the observer was on land, or on the mountsaia tops, 
or at sea, on shipboard. 

Some account of the Jatest observations between the tro- 
pics were farvished by Cbhaplsin Joner, of the United 8 ates 
Navy, who observed it in the years 1856-57 from the «leva'ed 
¢qaatorial region in which the city of Quitois situated, His 
obeervations verified the fact that the light is entirely con- 
fined to the region of the zodiec; that it was very strong in 
the central band and broadly diffused at the sides, where it 
it gradually faded away ; however, a boundary line between 
the stronger aad weaker portions was quite distinct. 

He not only saw the light every night, but at midnight 
at both sides of the Lorizon, in the east and in tte weet at 
the same time; and during favorably clear nighte,it extended 
asa broad, luminous arch over the zenith, entirely from one 
hcrizon to the other, having a pale white luster, and a 
breadth of about 80°. 

In Ligh northern snd soutbern Jatitudes it is never visible, 
as the ecliptic is too much inclined to the horizon: in the 
temperate zone, it is ovly visible in those periods of the 
yearip which the zodiac is as nesriy perpendiculer to the bori- 
zon as porsible. In the northern bemiepbere, this is the 
case in April and May, at evening, and in Ostober and No- 
vember, at morning; and in the southern hewisphere, the 
cag°s are reversed, At other seasons, our atmorpbere ob- 
se ructs the d'ffused light from reaching our ¢ yes, as it is too 
far from the zenith, and this ie the eole reason tbat we do 
not see it always, as is the case between the trovics. In De- 
cember, however, it may be faintly oheerved, both moining 
and evening, even in the latitude of New Jersey. 

The discovery of Professor W right that it is caused by the 
reflection of solar light from solid meteoric materia), com- 
bined with the sbove observations, proves that this zone of 
meteors extends beyond the earth’s orbit, and that the earth 
moves among them. It is certain that they revolve around 
the sun, so as to counterbalance solar gravitation, and it is 
higbly probable that, in regard to their orbits and velocity, 
they are subj-ct to Kepler's laws. In the course of ages, 
their mutual gravitation causes some of them to comb'ne, 
end so their number must diminish ; while also, from time to 
time,the earth,Mare, Venus, and Mercury appropriate others 
of them. In regard to our earth, at least, we know that the 
fall of meteorites is not a very uncommon occurrence. It ig 
probable that our whole planetary system has been made up 
in this way, and that the different belts of meteors, the zodi- 
acal light, the asteroids, etc , constitute what there is now 
teft of the material from which sua and planets were primi- 
tively formed by the action of universal gravitation. 

New York city. P. H. VANDER WEYDE. 











The Business Outlook. 


In a time of droutb, it is safe to predict rain, because we 
know that in the ecouomy of Nature there is an inevitable 
law of reaction ; and in a period of business depression, we 
known that it cannot always last, because the elements 
exiet which are certain to bring about renewed activity. 
These elements are manifest and visible all around us The 
great staple producte of grain and cotton, to say nothing of 
other crops which promiee an sbundant yield, willin a few 
weeks add untold millions to the wea'th of tbe rat'on. 
There is midsummer etagna‘ion row, and dullness prevails 
in all departments of trade and manufacture; but is it ra- 
tional to suppose that the crops now maturing sre to be 
gsthered in to rot ia warehouses, that exchanges and con- 
sumption will cease, the reduced stocks of general merchan- 
dize remain unreplevished, and the accumulation of unem- 
ployed capital weit in vein for profitable investment, and 
all becauee a few railroads have been built on specalation, 
and bave come to grief for the lack of capital and earvings 
to meet their obligations? We admit there is a present 
want of confidence in railroad securities which ties up capi- 
tal and keeps it in abeyance; bat it is a significart eign that, 
notwithetanding the Wisconein imbroglio and the record of 
+mbarrasemeut and bankruptcy of the past eight months, 
choice securities are more in demand and command better 
prices than before the panic. The movement of the crcps 
which must soon begin will give employment to capital 
end aleo tothe roads; confidence will gradus)ly be reetored, 
the machinery of trade set in mo:ion, and tne activity thus 
insugurated will be legitimate and lartivg. The crippled 
roads will gradually get upon a better baeie; aud with the 
natural development and increase of traffis, thera is no 
reason to doubt the: existing lines will be improved, and 
new ones copetructed wherever they are really required. If 
this isa rose colored view of the eltuation, pot justified by 
present appearances and indications, then the bietory of 
previous revuleions in tzade and business is no criterion by 





which to jadge, and any epeculation in regard to the future 
is of no avail.— National Oar Builder 
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Concrete as a Building Material. 

Ia a paper lately read before tue British Association of Ges 
Mavagers, by Mc. J Douglas, of Portsea, upon tue subject of 
making ges tanks of concrete, he presents the following in 
forma iov: “At the London Exhibition of 1851 it was found 
that a beam of pure Portland cement 14 inches long and 4 
inches equare, fixed at one end, bore 1,580 lbs at the other, 
which is about half the strength of Rigafir. The reduction 
in strengh by mixture with sand was the subjec: of experi- 
ment this year by Mr. Lamb, of Newcastle on Tyne, who 
found the following remarkable results. 


lcement loement lcement 
Pare. a and aoa 
1 sand. 2 sand, 4 rand, 
Jos. lbs. tbs. 108. 
7 days........ seeeee 830 550 875 77 
112 deyS...--- see ee ere 1,065 859 580 224 
Inc.ease per cent..... 66 55 60 200 


The inference be drawa from these figures ie that, seeing 
thet pure cement at 7 days is ten times the strength of mor. 
tar containing one cem-nt and four sand, and at 112 days is 
only five times the strength, there is good reason to believe 
the process continues till there is very close approximation. 
In corroboration of this, Mr. Colson, of the Portsmouth 
Dockyard Extension Worke, who has tested witbia the laet 
few years about 80.000 tuns of cement, Las faroished me 
with the following Ggures respecting the relative strength of 
pure cement and one cement to two sand* 


1 cement 
Increase ana _ Increase 


Pare le 
cement, percent. 2sand. per cent. 
los. dbs. 
6 months.......- — XX 1,200 keels 246 — 
12 months....... .......... 1,400 16°6 404 64:2 
5S) eee 1,600 83°3 1,174 877-2 


These are extraordinary results, nv doubt, but they are the 
average of many teste, and most of us will be able to appre- 
ciate them when we remember with what ditficulty a piece 
of brick and cement mortar in the above proportions can be 
broken; frequently the brick gives way before the cement 
joiat. I have at thie moment a elab of concrete, 10 feet by 8 
feet 6 inches and 12 inches deep, in all 85 square feet, bear 
ing 6 cwt. to the equare foot without avy appreciable strain. 
Ou the other heod, the resistance of Portland cement con- 
crete to compression is greater than thet of any of our best 
building materials, At nine months old, the comparison 
stands thus, upon a block showing 40 inches of surface: 


Portland atono.............. EC OOA a on Cbidbch evade 47 tunvs, 
Fire Benei... <0 00ccdes bet se tdiawe s so — 
Vouk, Ses 0 00.09% 40.040 +0009 op +9 se'vees cncace 96 «“ 
PO dnd gas c cawtee-s 0505 bnenunecbs 120 ““ 


Experiments were made by Mr. B. P. Smith, the well 
known engineer, for Mr. Hawkshaw, prior to determiniog 
the foundation of the Sp thead forts; so that, whetLer for 
resistance to cru Ling weight or to tensile strain, Portland 
cement concrete is stronger than any other ordinary mate- 
rials. 


Chemical {and Galvanic Action upon Teeth, 


Dr. 8. B. Palmer,of Syracuse, N. Y., publishesin Johnstan’s 
Dental Miscellany an interesting paper on chemical and gal- 
vanic action upon the teeth and the material used for their 
preservation. The author appears to have copdusted extended 
original iavestigations into this curious and important subject, 
the results of which will be found brlow, condensed from the 
article above mentioned. He considers that chemical ac:ion 
and the electric current stand in the same relation to each 
other as do electricity and magnetism—inseparable. This 
brings us to consider the action of the force upon the teeth. 
We adopt the theory thet chemical action, which results 
in the disorganization of the teetb, is stimulated generally by 
acids, An investigation of the constituents of tooth bone and 
its surroucdings warrants such conclusions, and numerous 
recorded experiments attest the same, Calcium, magnesium, 
and sodium are ingredients of deatine; the saliva in which 
teeth are bathed is usually alkaline ; the calculi which become 
attached to the teeth arealso of thesame nature, having no 
chemical action upon the bone or dentive. Having decided that 
these agents are acids, how do they find their way to the 
mouth? 

Coemically speaking, the oral cavity is an electro-chemical 
cell and laboratory, in which Natare employs certain forcee, 
that act by laws as infil xible as Nature herself. Mechanical 
force for crashing and pulverizing is furnished in masti-a. 
tion ; heat and moisture are not waating to facilitate fermenta- 
tion. 

Saliva contains chloride of sodium and soda; galvanic cur- 
rents decompose this compound, the chlorine unites with the 
hydrogen derived from the water of the ssliva,and hydrochloric 
acid is the result. We have sent the current from twocells 
of Danicll’s battery through litmus paper wet with salive,and 
been able to write, in acid, characters with the copper wire 
forming one pole of the battery. Hydrochloric acid is the re- 
sult of decomposition of saliva by the current. The singular 
combinations of nitrogen and oxygen as satisfactorily explain 
the manner in which nitric acid fiode its way to the teeth. 
Abundant aaterial is furnished in the lodgment of meat fiber, 
rich with nitrogen, also in other art'cles of food that are per- 
mitted to decompose between the teeth. 

The galvavometer teactes that the filling and tooth in 
which it is inserted, or an spproximate tooth, are sufficient 
for two elements, thesaliva of food forming the third; or, by 
uniov, a more complex current may be establich+d. We tase 
gold fol) as a unis, or negative element for our experiments; 
with itand tin, we make a test and pronounce tin positive to 
gold, or, in chemical language, it is av electrolyte, a substance 
that is oxydized, or, if « compound, that is decomposed. 
We find tooth bone, also an electrolyte, or positive; thegold 
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very great. The tenth part of a grain of each will defl- ct the nee- 
dle fifteen or twenty degrees. Tooth bone and tin foll are both 
below the gold, and bo‘h positive to gold, therefore electrica'ly 
nearer toeach other Mau either is to gold. The trial of tin 
and the teeth shows but aslight difference,the tin occopying 
the piace of gold, still throwing the action and consumption on 
the side of the tooth, 

Substitute alkali for acid, and the current is reversed ; the 
bone now occupies the negative, and the tin the element 
oxydiz-d. Toere is leas galvanic action between tia foil and 
tooth bone, than between gold and tooth bone, In otber 
words, a loose porous tin filling would be better in @ tooth 
than a goli one in the same condition. If the saliva be 
alkaline, the tin might be blackened and wasted awsy, while 
this action would throw the torth into the electro-negative 
condition to be preserved. 1n an acid ealiva the tin would 
be oxidized upon the surface,and by that means form an 
insoluble compound to great!y lessen furtter action. 

Gold, being so far superior to tooth bone, throws the let'er 
into positive relations with iteelf,be it ina poorly applied plug, 
or ia approximation to another tooth, or in a clasp for the 
support of an artificial denture. In the latter case we need 
not look for bage solder to prompt the actioa, The only 
remedies to correct the evils tha:arise from thie source are 
cleanliness aad perfect filling A gold filling so imperfect as to 
show discolor will in time enlarge the cavity. 

A tooth coataiaing an amalgam plug has ia it the ele 
ments of a minute yet intense battery, capable of decompos- 
ing not only the plug, but the tooth around it; this is in 
accordance with law of chemical affinity. The moisture 
in the tooth bone is sufficient to communicate the current 
which exists in the plug, to the tooth, and thus enlarge the 
cavity, or dimipish the plug, or both. 

The galvanometer shows that the intensity of a current 
between two elements in a battery increases as the metals 
approach each other. inversely as the square of the distance 
from one to four. In the amalgam, the elements are in the 
b+ arest possible relations. The smallest possible particle of 
gold and tin or amalgam, even the dust that may be taken 
trom separating files used for those metale, shows decided 
action, by turpiag the needle. Oa separating the elements 
aehort distance, no sction is perceived. Thus minute sur- 
faces,excited in close proximity, equal larger ones at a dis 
tance. Agaip, a current, if very feeb'e, continued for a long 
time, is equivalent to an intense one for a short period. 

In view of the above statement, the importance of thorough 
amalgamation of the compound, and cleanliness of the 
mouth, cannot be ignored. Amalgam should be resorted to, 
as the physician resorts to other mercurials, to arreet a vio 
lent avd threatening disease. A troth, that would be speedily 
lost without it, is a proper tooth to be preserved by it. 

— — 
Iron Dams, 

The Elmira Gazette urges & new departure in the method 
of constracting dams. It says: 

Masonry is but a little better than earthwork when op- 
posed by rushing water. What is needed, it seems to us, is 
material which will not crumble or break up when attacked 
by rushing water. Adam might be construc’ed with a frame 
work of iron, held by subterranean guys anchored beyond the 
reach of the water. The foundation could b+ planted in a 
rock bed, or, in the sbsence of rock, aga'nst a system of pil- 
ing soas to be absolutely immovable, Tous strength would 
be attained. By plankiog the iron frame and covering the 
latter with eerth or cement, tightvess would be secured. 
This system would achieve one end, at least, In case of a 
break in the dam, no disaster could follow to the region be- 
low, because only a small portion would give way and the 
water would escape comparatively slowly. The anchor 
could be so disposed as to render comylete giving-way im- 
possible, or at least improbable. The matter of cost,and the 
process of rend-ring the iron durable as against rast, are 
matters for engineers aad iron makers to consider. We be- 
lieve that, for dams as well as bridges, iron is destined to 
come into use. 

[We have no doubt, as the Gazette suggests, that dams of 
almost absolute security could be made of iron. Tne only 
ditficul:y ie the expenee, The interest on the outlay would 
in maoy cases pay or nearly pay for the fuel required to 
produce an amoant of eteam power equal to the water power 
farnished by tke iron dam.—Ebs. } 











How to Tell a Goose from a Gander, 

In sorting out a flock of geese for home breeding or to 
moke eales, it is often d'fficalt to distioguieh the msles from 
the females, A correspondent of the Farmers’ Home Jour 
nal, Ky , tuus delinea:es the differeyce: 

“The goose has always a feminine sppearance and the 
gander the opposite, Her head is smaller and her beak 
storter; knot on forehead smaller avd not eo pointed; Ler 
neck shorter and more delicate; the black etreak on back of 
neck not so high; colored ring around h-ad not #o bright; 
her ne*k comes out of her body more abruptly (this is occa- 
sioned by her baving a lsrger breast than the gander), giving 
& fquare appesrance to the body. The voice of the gauder 
is keener and louder; coloring about head more brilliant; 
eyes keener and always on the lookout. Wicn such marke 
plain to view, avy practical gooseman can readily distinguish 
one from the otLer.” 





Tae British steamer Tagus is now taking on board, at the 
Jersey City wharf,opposice Naw York,t-n large locomotives, 
built at the Grant locomotive works, Paterson, N J. They 
are fora Rusrian rallway andare to be delivered at Taganrog, 
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New Theory Comets. 
The following novel theory of comets is proposed by a cor- 
respondent of Jron: ‘‘ Comets are supposed to consist of thin 
vapocs of gases, held together by the mataal attraction of 
their particles, Like a)] bodies eo circumstanced, they neces- 
sarily assume the spherical form; and therefore the common 
potion, that they consist of a comparatively small and bright 
pucleus and an immensely long and illuminated iai!, evi- 
dently d · rived from their appearance in the heavens, caanot 
for a moment be entertsined. That their epherical form, as 
shown by the reflected light of the sun, would scarcely be 
discernible at the distance of our earth, even though the 
comet were as dense as the densest cloud of our atmo-phere, 
would not be surprising ; but if their att- nuation, as described 
by Sir Jobn Herachel, be considered, all woud+r ceases. Sir 
Jobn Herechel says ‘that ke most unsubstantial clouds, which 
float in the bigheet regions of our atmosphere aud seem at 
suneet to be drenched io light and to glow throughout their 
whole depth as if in actual ignition, without any shadow or 
dark side mast be looked upon as dense and massive bodies 
compared with the filmy and all but spiritual texture of a 
comet.’ Owing to this extreme tenuity of matter, the rays 
of the eun’s ligtt, as reflected by it, ate absolutely invisible 
to the iohabitants of the earth ; but the other rays, penetrat- 
‘ng into the center of the comet, are refracted by this power- 
ful lens of twenty millions of leagues dio metor into the focus 
which forms the nuc'eus of the comet, where there is, per- 
haps, a grea’er concentrat'on of rays of light than any where 
else, not in the body of the sup, Hence this large body of 
concentrated light, streaming in a narrow path through the 
remaioing balf of the comet, in a direc ion opposite to the 
san, forms tbat splendid appendage called the tail. 
It seems scarcely necessary to point out that this mode of 
viewing a comet ac:ounte for the circumstance of the tail be- 
ing al ways in opposition tothe sun, whether in advancing or 
receding. Also for the wonderful celerity shown by the tail 
in turcing round the sua when the comet is in perihelion, 
and for the rapidity with which the comet darte out its tail 
after the peribelion passage. It explains, also, on the prin- 
ciple of the aberration of light, the bend which the tail of 
some comets have towards the region they have left, also the 
absence of a solid nucleus, and the non-obscuration of the 
stars by the body of the comet. If the conjecture be correct 
that the pucleus of a comet is near its center, and that the 
comet extends in every direction round the nucleus to as 
great a distarce, at least, as the length of the tail, then it 
fol'ows that at this present moment the sun is feasting on 
our comet, and that when it emerges from his embraces, a 
few days hence, it will have suffered some diminution of 
size.” 


Coating Cast Iron with Copper, 


The Society of Forges and Founderies of Val d'Osne bas 
recently opened in Paris an exposition of their curious pro- 
ducts consisting of obj-cts of art in cast iron, some of con- 
siderable volume, which are covered with copper by the 
Gaudoin process. This operation admits of the deposition of 
copper upon cast iron without necessitating any previous 
costing of the latter. The d'fficulty of accomplishing this . 
has been the sc'uring of the iron, the baths of chemicals 
hitherto used being incapable of thorougbly cleaning the 
metal. M. Gaudoin has found tbat very acid solations are 
necessary to remove tne oxides of iron which escape the ecour- 
ing; but at the same time the acids do not attsck thesubjecent 
metal, Sach a solution acts continually on the points upon 
which the copper is not deposited, and ends by dissolving 
the oxides and allowing the deposition to take place. A large 
number of organic acids have been found suitable for the 
purpose. Tbe oxalates of copper combined with the quad- 
ri-oxalates of soda are egaid to give excellent results, An 
electric curreut is employed to secure the fixing of a thick 
layer of copper. 





Moles, 

W. 8 N. says: “On page 50 of your current volume,you have 
an item about moles ;and I wou'd jike to give you my exper- 
ience with them this epring. I planted some sweet corn in the 
garden very early ; aod after waiting looger then the proper 
time fur it to come up, [examined it to see what the cause 
was,end found thet a mole bad tak-n every grain in four rows 
of corp, across a gerden three fourths of a equare acre, not 
oply once, but two more plantings after the first. On the 
reerend of my farm,in a piece of ‘‘ new ground,” they finished 
half of an eight acre field. I would Ike to koow what 
Monsieur F ourens would say to tha'? The negroesin this 
rection al~ays plant several hills of caster oil beans in their 
gardens to keep the moles out.” 


Powdering Camphor,. 

G. T. Eberte,in t' e Pharmacist, says thet the methods and 
suggestions for powdering camphor and retaiving this refrac: 
tory body in its powdered state, have not alone been numer- 
ous but curious. 

Glycerin isthe simplest and most efficient substances to 
keep camphor in a finely divided state. Take camphor 5 
ounces, alcobo! 5 fi drachme, glycerin ifi.drachm. Mix the 
glycerin with the alcobol and ‘riturate it with the camphor 
until reduced to a fine powder. 


French Raruway Cans —Some of the double deck cars 
which are qui‘e common upon French roads, exhibit = most 
extraordinar'ly emall proportion of dead weight, “ne on 
exhibition at Vienna, with a capacity of 90 persone, w:igbei 














only 1175, tame, Freight cars w; bat 1000 lbs... 
ompry 20,000 of even es much 00 9 weed 
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YOUNG’S WATER MAIN TAPPING MACHINE, 

This invention, an engraving and description of which we 
presented in the ScrentTrric AMERICAN of June 7, 1878, has 
recently been the subject of several improvements. These 
mainly consist in the material used in the construction, the 
main bar being made of cast steel, and all other portions of 
steel or brass, thus avoiding any difficulty from springing 
while in operation. The two parts of the drill case, A, are 
clamped by bolts and receive the drill, B. At the end near- 
est the pipe is a astachable washer, in a socket having a con- 
cave face to be clamped against a packing gasket in order to 
make a watertight joint. Instead of making this packing 
in two parts as formerly, it is now formed solid and a round 
stop cock employed, over which the packing is pulled when 
the machine is removed. The handle at C 
communicates with a cock within, to close the 
aperture when the drill is removed, said cock 
having a notch to allow of the passage of the 
tool. After the hole is drilled and the point 
of the implement drawn back beyond the cock, 
the latter is turned s0 as to close the orifice. 
The connecting pipe is then substituted for 
the driil, the cock turned back, and the connec- 
tion made, The hose at D serves to conduct 
away chips blown out. The drill is operated 
by the ratchet lever shown and fed by the 
screw, E. 

The apparatus as improved may be adapted 
to 1, 3, 4, and # inch pipe, by substituting dif- 
ferent drills. 

This inventor has also patented, through the 
Scientific American Patent Agency, April 1, 
1878, an extra improvement on his device, by 
which a disk of glass, F, Fig. 2, is substituted 
for the stop cock usually employed and left 
buried in the earth, thereby decreasing the ex- 
pense and simplifying the process. For the 
purpose of keeping the water back while the 
connection is being made, the service pipe is 
constructed in sections coupled together by a 
union and having between their ends the glass 
plate. As soon as the work is done, one of the 
sections is screwed up tightly, thus crushing 
the glass and permitting the water to flow. The pieces are, 
of course, quickly washed out. 

Farther particulars regarding these devices may be ob- 
tained by addressing Mr. W'lliam Young, Easton, Pa. 





IMPROVED DUMPING WAGON. 

The action of the dumping wagon represented in the an- 
nexed illustration is in one sense automatic, inasmuch as, in 
order to dmap the load, it ‘is merely necessary to back the 
vehicle up to the place of deposit. The construction is such 
that, when the wagon is thus situated, the rear axle and 
wheels remain stationary while the front axle and wheels 
are moved toward them, causing the wagon body to slide 
over the rear axle and finally to tilt rearward. The reverse 
operrtion—that is, simply starting the draft animal} ahead 
—-pulle the wagon body back into its place. 

The mechanism and its mode of operation are as follows: 
Under each side of the wagon box are two longitudinal tim- 
bers, each of which is made in two parts 
hinged in the center. The front ends, 
A, of these timbers are connected by 
the foot bcard and are secured to the 
upper part of the fifth wheel, while 
che rear portions, B, are permanently 
fastened to the wagon body. On the 
sides of the rear hounds are pivoted 
slides, C, which fit over and move on 
guides attached to the inner sides of 
the parts, A, of the bed timbers. Just 
forward of the rear axle, and suitably 
connected thereto, is a shaft, on either 
end of which are adjusted rollers in 
eccent*ic journals. To the latter are 
attached handles, D, by pressing down 
which the rollers are thrown in action, 
lifting the wagon body clear of the 
axle 


Supposing the wagon to be first in 
the position of the dotted lines in the 
engraving, it is evident that, the rollers 
being turned into action and the front 
axle and frame being pushed to the 
rear, the wagon body will slide 
over the rollers until the hinge of the 
long timbers under the bed is reached. 
The weight of the load will then bear 
the rear end, left unsupported down- 
ward, and the contents of the wagon will necessarily be dis- 
charged. The vehicle is represented in our illustration while 
in this position. 

It will readily be understood, without further explanation, 
how the application of draft to the pole or shafts of the 
wagon speedily pulls the front axle forward and causes the 
body to fall back in its former position. A longitudinal bar, 
E, having horizontal projection, and which passes through 
a keeper in the rear hounds, is then turned by means of the 
hendle, F. The projection, assuming an upright position, 
just forward of the cross piece of the rear hounds, prevents 
the sume from moving forward and lecks the parts in place. 
The rear levers, D, are also turned up, thus allowing the 
body to rest directly upon the axle. The forward end of the 
box is alsd secured by pins passing through staples, G, which 





vided with suitable brakes, and the general construction of 
the vehicle is of strong and durable description. We are 
informed that the invention is now in use in Louisville, and 
has proved both efficient and useful. 

Patented August 19, 1878. For further particulars re- 
garding sale of rights, etc., address the patentee, Mr. Daniel 
D, Smith, 876 West Jefferson street, Louisville, Ky. 


~~ 





The Philosophy of Welding. 

In order to find a true analogy to welding, we need go no 
further than the vulgar “‘ sticking together” of two pieces 
of cobbler’s wax, pitch, putty, or clay. These are in a vis- 
cous or semi-fluid condition, and they cohere by an action 











enter slote in the body timbers.’ The rear wheels are pro- 


similar to the transfusion or intermingling and uniting of 
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two liquids. Iron and platinum pass through a viscous or 
pasty stage on their way from the solid to the liquid states, 
and the temperature at which this pasty condition occurs is 
the welding heat. Other metals are not weldable, because 
they pass too suddenly from the solid to the liquid condition. 
Ice, although it fuses slowly, in consequence of the great 
amount of heat rendered latent in the act of fusion, passes 
at once from the state of a brittle crystalline solid to that of 
a perfect liquid. It passes through no intermediate pasty 
stage, and therefore is not weldable, or does not cohere like 
iron, etc., at a temperature below its fusing point. 

Ié is usual to cite only iron and platinum, or iron, plati- 
num,and gold as weldable substances, but this, I think, is 
not correct. Lead should be included as a weldable metal. 
The two halves of a newly cut leaden bullet may be made to 
reunite by pressure, even when quite cold. This is obviously 
due to the softness or viscosity of this metal. 

Outside of the metals there is a multitude of weldable 
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substances. I may take glass as a typical example of these. 
Its weldability depends upon the viscosity it assumes at a 
bright red heat, and the glass maker largely uses this pro- 
perty. When he attaches the handle to a claret jug, or joins 
the stem of a wine glass to its cup, he performs a true weld- 
ing process. 

The chief practical difficulty in welding iron arises from 
the fact that at the welding heat it is liable to oxidation, 
and the oxide of iron is not viscous like the metallic iron, 
To remedy this oxidation the workman uses sand, which 
combines with the oxide and forms a fusible silicate. If he 
is a good workman he does not depend upon the solidifica- 
tion of this film of silicate, as the adhesion thus obtained 
would be merely a soldering with brittle glass, and such 
work would readily separate when subject to vibratory vio- 
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with sufficient force to drive out from between them all the 
liquid silicate, and thus he secures a true annealing or actua] 
union of pure metallic surfaces. 

Cast iron or steel containing more than two per cent of 
carbon cannot be welded. Why? I think I may venture to 
reply to this oft repeated question by stating that the com. 
pound of iron with so much carbon is much more fusible 
than pure iron, or than steel with less carbon, and that it 
runs more suddenly or directly from the solid state into that 
of a liquid, and hence presents no workable range of weld. 
able viscosity.— W. Mattiew Williams, in Iron. 

Fishing by Means of Explosives, 

At a recent meeting of the California Academy of Sciences, 
Mr. A. W. Chase, of the U. 8. Coast Survey, 
read a short paper on the capture of fish by the 
explosion of cartridges by means of fuses under 
water, which he has practiced with much suc. 
cess. He says: “I have found that the ordinary 
waterproof fuse will burn about one foot to 
every twenty-five seconds, and by experiment 
that a cartridge will explode in from four to six 
fathoms with from three to four inches of fuse. 
I have, however, made no exact experiment on 
the subject. The shock of the explosion is 
most severely felt downwards, as the resistance 
is greater ; and the different varieties of sea fish 
found near the rocky shores of the islands as a 
rule being found on or near the bottom, it is 
desirable to explode your cartridge about mid- 
way between the surface of the water and the 
rocks beneath, as you thus reach both the deep 
lying fish and those, like mackerel and smelt, 
which swim between.” 

The modus operandi adopted by Mr. Chase 
was to take a smal) skiff and row out to the 
kelp beds surrounding the island. “Here, in six 
or eight fathoms of water, the bottom is dis- 
tinctly visible. When an unusually large 
school of fish would swim by, I would quietly 
light the fuse and drop the cartridge into the 
water gently. If the water was, say, eight 
fathoms deep, I would graduate the fuse for 
explosion at four. The cartridge would slowly sink—gen- 
erally in a spiral—and a few bubbles of air or smoke arise 
to the surface, When the fire reached thé fulminate of mer- 
cury, there would be a sudden white flash, then a quick, 
sharp detonation, the blow striking the bottom of the skiff 
as if some one had struck it with a hammer. Then, ina 
space of time varying from eight to ten minutes, every fish 
within a radius of forty or fifty yards would slowly come to 
the surface. Those within the immediate vicinity of the ex- 
plosion, of course, were killed by bursting the bladder and 
injury to the large intestines, and had to be speared up from 
| the bottom. _ Those, however, at a greater distance would 
be simply ed, and could be taken in with a net. Care 
had to be taken to avoid touching those only slightly stunned 
until the net was fairly around them, as the slightest blow 
would arouse them from their torpor. 

Iam now about to relate what will, perhaps, be called a 
genuine ‘fish story’; but as I have, in addition te my own, 
the testimony of my men to the fact, I 
give it as it occurred : 

I had brought up by an explosion a 
number of yellow bass fish, weighing 
about four pounds each. These are de- 
licious in chowder, and so instead of put- 
ting them in alcohol I had them cleansed, 
which was done by scaling, removing the 
intestines, and cutting off the fins and 
tail. The head, however, still remained 
joined to the back bone. These fisb, from 
the time they had been taken from the 
water up to the time of cleaning, remained 
apparently lifeless. Nor did the removal 
of the intestines arouse them. They 
. were then taken up to the old barracks, 
i} where I was temporarily camped, and 

hung upon nails driven in the clapboards. 
Some little time after they had been thus 
disposed of, one of the men came in and 
asked me to go out to look at the fish. I 
did so, and found every irdividual bass 
slapping around in as lively a manner as 
if he had been freshly caught and hung 
up. They had,in fact, recovered from 
the explosion, and proceeded to die in 
the common fashion. I took one down 
and broke the backbone where it joined 
the head. Its struggles ceased instantly, 
thus showing that the vital force had been arrested in the 
nerve centers and brain at the time of explosion, and, when 
the effect had passed away, that the fish had resumed a gal- 
vanic life. It was probably about half an hour from the 
time of explosion when this occurrence took place. I have 
not been able since, however, to secure the same result, al- 
though I must state that the only time since then that I have 
tried the experiment was on the Oregon coast, where I 
brought up a school of salmon, all of which were pickled for 
Agassiz. These fish were, howver, too close to the explo- 
sion, as they were killed outright.” 

REMEDY For Insxct Strx@s.—M. Dauverne says that 30 
or 40 grains of quicklime dissolved in water is a thorough 
remedy for the stings of insects, and far superior to ammo- 











— — 








lence. He therefore beats or squeezes the surface together 
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THE WESTERN LOCUST PLAGUE. 

We supplement the description recently given of the lo 
custs, which are producing such widespread destruction to 
the Western crops, with an engraving representing the 
insects devastating a grain field. An estimate of the dam. 
age done to the harvests of Iowa and Minnesota during the 
preset year places the value of the vegetation destroyed for 
the former State at $2,000 000, and for the latter at $3.000, - 
000. It is also said that about 4,000 people in both States 
will require help to the total extent of some $800,000. 

The present belief is that the locusts originate in the great 
prairies, and, when fully developed and able to use their 
wings, become carried off by the wind. Their instinct com- 
pels them to alight upon the first fields of young crop en. 
countered, which they speedily strip of every leaf. If they 
remain long enough to deposit eggs, the following year will 
see the plague resumed with even greater severity. Professor 
Humiston, of Worthington, Mian., who has studied the 
habits of the insects with care, describes the process of egg 
laying as follows: 

The tail of the female locust consists of a hard, bony, 
cone-shaped substance, capable of being thrust iato the 
ground from one half an inch to an inch im depth. Just 
above this on the body of the insect, and attaglied to it, is the 
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egg cell. The grasshopper is able to push its coni¢al-shaped 
tail down into the ground, and to leave it there with the cell 
containing the eggs. The warm sun in the spring causes 
the eggs to hatch, and the field is covered with millions of 
young grasshoppers, not as large as a kernel of wheat, just 
when the tender shoots of grain begin to show themselves 
above the ground. 

A correspondent of The Tribune, writing from Minnesota, 
states that many farmers knew last fall that their land was 

1 of these locusts’ eggs, and anticipated that, unless they 

uld be destroyed, the crops would be greatly injured again 
this year. Professor Humiston and others conceived the idea of 
plowing deep and thus covering the eggs with a layer of 
earth so thick as to postpone, at least, the time of hatching. 
Much of the land in which these eggs were deposited was 
the prairie which had just been broken, this being only the 
second year that a crop has been raised there. Some of the 
farmers “back set” the land in the fall—that is, turned the 
sod back again and covered it with a thin layer of earth. Inone 
of Professor Hamiston’s wheat fields, a part has been treated 
in this way, while part has been sown among the lecusts’ 
eggs. The contrast is wonderful. The part that had been 
“back set” will yield at least four times as much wheat to 
the acre sa the other. The young locusts that hatched on 


fact, had the matured locusts let it alone, it would have 
yielded more than an average crop of wheat, The theory is 
}that turning the eggs well under prevents many of them 
from hatching, and delays those that do hatch so long that 
the crop has a chance to get a good start. 

The locusts generally begin to fly each day between 10 
A. M. ard noon, and alight about 4 P.M. If they alight in 
a wheat or oat field, they are generally so thick that there 
are from three to ten locusts on every stalk of grain. In the 
cornfields they actually cover the corn that is three or four 
feet high, and in many cases bend it down to the ground 
with their weight. Neither flax, potatoes, garden vegetables, 
nor any other crops escape. 

One of the most effectual means recently employed for 
saving the grain of Minnesota farmers was to “rope” the 
fields—that is, to hitch each end of a rope 200 feet long to a 
horse and drag it over the grain. This disturbed the “ hop- 
pers” and brushed many of them off the heads of the 
grain upon the ground, where they would remain until the 
swarm got ready to fly, and doing little damage. Others 
would return to their work of destruction, but would be 
allowed to remain but a few minutes before they were again 
disturbed. This ‘‘roping” was continued until the lecusts 








the field appeared later and in much smaller numbers. In 


became disgusted and flew away. Some farmers found 
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LOCUSTS DESTROYING A GRAIN FIELD. 


smoking very effectual. When the locusts were flying, they 
placed damp prairie grass en the windward side of their 
fields and set fire to it. The locusts either did not alight, or, if 
they did, did not stay long. But this was not always suc- 
cessful. One farmer who tried it states that at first he 
thought the ‘‘ hoppers” about to leave; he went away for a 
fresh load of grass, and when he came back he “ found the 
rascals roosting on the fence and warming their feet by his 
fires.” After that, the hotter he made the fires and the 
denser the smoke, the better they seemed te like it. 


China Making in Dresden, 

The fashionable mania now existing in Europe, and espe- 
cially in England, which is also extending to these shores, 
is for old and surious china, and for edd and rare specimens 
prices are given which are ridiculously enormous, At an 
auction sale recently, a professional china dealer paid $50,000 
fora single psir of vases, after a very sharp competition, 
and several instances have happened where sums of nearly 
equal magnitude have been lavished by the wealthy in 
gratifying this peculiar taste. The old Dresden china is ex- 
tremely valuable, more from its quaintness and richness of 
design than for the methed ef its manufacture. The latter 
at one time was kept a prefeund secret, but, like many other 





material came to be produced in many German towns. Ins 
report by Mr. E. Locke, an expert deputed by the English 
Society for the Promotion of Scientific Industry, we find the 
following description ef how the chine is now made at the 
Dresden Royal Works:. 

The material of the porcelain body is found near Meissen, 
and it is washed on the works. It has the appearance of 
being of a loose, sandy nature. The fine particies are floated 
away, and carried with the water along a series of spouts 
till deposited im tanks of slate, after which the water is 
gradually drawn off. The thick slip is then put in bags 
about two feet long and eighteen inches wide, which are laid 
on their sides upon wooden hurdles plaited with wickerwood. 
Several layers ef hurdles and bags are put upon each other, 
a flat board is placed on the top, and a screw is brought to 
bear gradually, till all the water is squeezed out. The clay 
is then ready for tempering. The plates and round dishes 
are made upon the thrower’s wheel, and are then blocked 
upon a mold on the wheel, the foot upon it being worked 
with a roll. When it has left the mold, it hag to be hard- 
ened and the back turned on a wheel, to give the finished 
outline to the foot. The bottoms of all the plates and dishes 





are raised up about a quarter of an inch, to allow for the 
érepping in the firing ef them. Another man does the fin- 





ishing of the edges ef the plates and dishes, for there isa 
clear waste upon the plate of half an inch, level with the 
edge, and that has to be cut away withaknife. The figure 
makers have their labors divided. The figures are all made 
very thick, and the bodies of some of the figures are all 
pressed solid ; and to get the molds close they are put under 
a screw press. The parts of the figures are then taken to 
the finishers, who have to go over all the surface with their 
tools, and every fold and embossment is retouched ; it is a 
great waste of labor. The molds are all very dull, and the 
lines of fine drapery hardly be seen. 

The plaster of Paris used for the’ molds seemed very 
hard, with a gray look, and heavy in its gravity. The cottles 
used by the mold maker were of a very rude description, 
and those for the square melds were made of plaster bats 
fastened at the cerners with twisted wire ; the plaster seemed 
te take a goed finish. 

The figures are burned the first time, laid upon their backs, 
with short props dipped inte ground quartz. The kiln is 
divided into twe parts by a lew dome about six feet high, 
with a hole, in the center, of two feet. The clay is placed in 
the bottem part and the gloss above, and all the saggers are 
luted. The ware fired fn the bottom part of the kiln is 
hardly out of clay, and has done scarcely any contraction ; 





trade secrets, this one-eventually leaked out, so that the true 


it is as porens as an earthen piece in the biscuit state. It is 
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afterwards dipped; and the glaas being in a very thin state, | the charge be passed throughin the same way as through 
the dipper gete it on the piece very equal and thin. They | theplatinum. 
do pot ase a wash for the bottoms of the saggers, but athick| Part of the vapor escapes from between the slides, but this 
bat of sagger clay, with a deal of sand in it, and it seems to} can be easily condensed upon each of two pieces of glass 
answer the purpose well, pleced in sach a way as to intercept the vapor as it passes from 
From this {t will be seen that the plece of ware has to do | between the two slides ; it is then condensed in a long but nar- 
almost all its contraction in the second bu:ning with the|row line. The manner in which theglassis affected by the 
glea⸗ upon it, and, with no support at all. Mr. Locke was | heat,and the concussion produced by the expansion of the va- 
told the contraction was one sixth; but, from what he saw, | por, are worthy of notice. 
he thought it about one eighth. The glaz» is composed of} Considerable difficulty will be found in vaporizing copper, 
felepar from Norway,good clear quartz, and a limestone, of a | doubtless from its being such an excallent conductor. Some 
bluish gray color before it is calcined. The clay with which | of the powdered substances sppear to require a small epark 
they make the saggers is found ia the neighborhood of Meis: | to be passed through them before they allow a larger charge 
sen; it le nots Greclay, but more after the nature of a ball | to pags, as if the particles needed polarization. 
clay. They use the ground grog sad a sand mixed with it. ° 
Coal is obtained from Bohemia; it is ofa very dull looking Patented Car Improvements, 
black, and the cost mast be considerable from the distance it} There were one or two points in the proceedings of the Car 
has to come. Builders’ Association, at ite late meeting, in which a peculiar 
sensitiveness was developed about discussing the merits of 
patented devices, The impression seemed to prevail with 
This improvement bas lately been subjected to a practical | many of the m-mbers that such devices were not only inad- 
trial with much success, oo the West Ca-ster and Philadel: | missible as legitimate topics for discussion, bat that commit- 
pia Railway, the train consisting of engine, tender, and | tees,in making their reports, must not indorse or recommend 
five care. Qa level, speed 35 miles per hour, the stop was | any such devices for adoption, no matter what might be their 
made in a distence of 180 yards in 19} s-conds; boiler press- | actus] merits. This, in our judgment, is a mistake which can 
ure, 120 lbs. Trials on grades were made with equally fs- | not be too roon corrected; nor dowe think that, in order to 
vorabie resaits, ali showing that the brake hss no superior. | do ro, any alteration of the constitution of the Associa:ion is 
Ite cons’raction and operation are as follows: Between the | necessary. That instrument, asit is now, merely forbids the 
wheels of each track there ie placed a cylindrical vessel of | admission of p»tentees or their agents to advocate their claims 
cast iroo, whose «nds are formed of two dish-sbaped flexible | at any of the meetings of the society, but does not prevent 
disptrayms of india rubber, secured to the drum, and ma | the membersfrom freely expressing their views in the regul- 
king an eirtight joint at the periphery by flanges bolting | ar course of discussion upon any ivvention or device, whether 
thereto. Two reas working in opposite direc ions are fired | patented or not. To suppress all diecussion which respect to 
ags’nst and into the hollow part of the diaphragms; their | patents would seriously hamper the Association in the exer- 
outer ends are attached by rectangular flanges aod bolts to | c'se of ite proper functions, and eo far destroy iis usefulness. 
the brake beems ewrylog the brake shoes. · Toe several | Jt must necessarily be progressive or disband. 
castings are simply bolted toge*her, with the diaphragms, as| It is not the business of the Association to wake or unmake 
they come from the founde:y,without recourse to the usually | the fortunes of inventors or patentees, orto discriminate be- 
expecsive mechacical fittings. tween rival claims, except on the ecore of actual merit and as 
Wen pressare comes between ths dispbragms, it simply | the interests of railroads may be affected thereby. If the Mil 
forces them apart, projecting the rams, which act immedi- | ler platform or the Westinghcuse brake isa good device now, 
atery ca the bake beams, spplyiog the brakes; and when jet it b» indorsed and approved; but as soon as either is 
the pressure Is relieved, the atmosphere reacts on the area of | surpassed by someth‘ng better, let it be condemned. There 
the rame and fore-sthem back, assisted by the tendency of | is no evading this obvious duty. The Association has got to 
the diaphrsgms themselves to recover their normal condi- | recogn'ze petented inveotionsand pronounce upon their re- 
tion. epective merits, so far at least as they apply to railway cars, 
The peculiar construction of this device, it will be seen, | or to be exposed to commen: and criticiem, such as may be 
possesses all the requirements of acylinder and working pis. | found in the ScrgNTIFIC AMERICAN of July 18.—National 
tou, as well as recoil springs. All pistoa packing and stuf. | Car Builder. * 
fing boxes are dispensed with, and no labricatiou is requiced ; — 
The Fireless Lecomotive System. 


thefoterior is sealed from dust, all complications of levers 
and rots ead attendant lost motion is cone away with, and| A Correspondent, Mr. Michael Flarecheim, mechanical 


ite operation is free from all conoection with the usual hand | °2#ineer, of Gaggenau, Germany, asks: “ Could not the prin- 
brake gesr, which rematos as effvieut as it was before. ciple of the fireless locomotive be applied to coaches, cabe, 
The power is derived directly from the boiler of the loco. and private vehicles? By calculation, I find that a tank of 
motive; we beve therefore at our. command the eame power | /# feet diameter and } foot length, jacketed by a non-con 
to stop the train which is used to impel it forward. The de-|4ctor of hest, would be sufficient to propel an ordinary 
vice employed to transmit this power, to the pressure boxes vehicle, containing two persons,on a Macadam or wooden 
just described, consists of a hydraulic press, operated by a| P*vewent, at a speed equaling that attained by ordinary 
double acting steam cylinder, the valve of which is worked |°*># It seems to me that, in cities like London, Paris, New 
by the hand of the engis-er. There is a piston in each;| YK, Boston, and even in smaller towns, large charging 
steam actuates the one to force the water from the other, — eam priors 2 —— ce tag Ge ——— 
thus cresting bydraulic pressure on the pressure boxes, and | Vboro, at a minute’s notice, a charge o water 
to withdraw ths same to release the brakes. An air cushion | °Pt#ined at a moderate expense, which would propel the 
is provided above the press piston to prevent striking the vebicle, say, 7 miles, and then another charge of hot water 
heads when coming back light. The press receives water | Old be obtained. Horses could thus be entirely done away 
from a tank, which may be the engine tank or a special tank | “tb; and traveling would be cheaper, more convenient, 
provided for the purpose, through a pipe fnrnished witu a and less dangerous, A man who now kveps a horse and car- 
cheek valve opening towards the press cyliader, in such mane | *!*8® could, at less expense, purchase a little buggy pro 
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The Henderson Brake, 








ner that the fluid cannot return to the tank; the supply is 
arranged to feed automatically; any excess or leakage past 
the press piston is at once returned to the tank. For low 
temperatures, a mixture of equal parts of glycerin and wa- 
ter is used in liea of water, which is safe to 30’ Fah below 
zero. Iron pipes are used under the cars with flexible hose 
between them, furnished with hydraulic couplings, which it 
is obvious must be tight both with and without internal 
pressure, a peculiarity possessed by this coupling alone. 


2 
4 


Vaporizing Metals by Electricity. 


The following simple results, communicated to Nature by 
G. H. Hopkine, obtained by frictional electricity may be of in 
terest,perhaps too of use in the investigation of certain miner- 
als 9od the action of intense heat upon them. 

The description of a characteristic experiment is all that 
wl be necessary to explain the process and to show how 
similar results may be obtained from other substances. 
A very fine thread of sheet pistinoum, of about an inch in 
length, is placed between two microscope slides of glass, 
and two pieces of thin sheet copper with rounded ends are 
placed in contact with the extremities of the platinum, the cop- 
per being any of convenient Jength and breadth, sons to extend 
beyoud the lass s idee,bat not to be as broad ; achaige of elec 
«ricity from about e'ght square feet of Leyden jar is passed 
through the metals; the effect of the heat from thecharge is 





to vaporize the platioum, which is instantly condene-d in a, 


transparent lay-r upon the cold glass. The layer can be inves. 
tigated by a wicroscop~, and emplsyed in various ways to de- 
termine the cbaracterof the metal aad its effect upon reflected 
or trausmitted light. 

Copper, tinfoil, tinfoil amalgamated with mercury, gold 
and silver, cso be used in a similar manner,but they produce 
layers. very dissimtiar in appearance, To act upon finely 
ground sabstences, such as vermilion, sulphate of ap/imo 


vided with a fireless engine, and keep it at the boiler stand 


in his street. If be wants to drive, he sends his boy or man 


to the stand; in one minute the boiler is charged, and the 
cab at his door. He need not be afraid of keeping his horses 
waiting at his door, as no weather wi'l injare his steam ani- 
mal. If this system were generally adopted, the municipa!i- 
ties would probably bs forced to lay narrow gage tracks 
along each street. connecting with the cross streets by easy 
curves; and tracks for longer distances all over the country 
would follow, connecting with the city roads and provided 
with boller stations, We could then easily come to town 
from our country places, or travel all over the country, in 
our own vehicles, at very little inconvenience, needing no 
one to look afver or feed the horses,” 
Sensitized Paper, 

At arecent meeting of the Pootograpbic Section of the 
American Iastitate, in this city, Mr. H. J. Newton, Presi- 
dent, made some observations on this subject. He said: The 
preparation of a seusitized albumen paper as a commercial 
article bas not been succesefal, It has been either too ex 
pensive to meet the popular demand, or deficient in keeping 
quality. There are several ways by which paper can be pre- 
pared so that it will keep indeficitely; but as a rule, it is 
exceedingly difficult, if not impossible, to make a print on 
euch paper that would not ruin the reputation of any photo 
grapher, especially after it isa week old. Some time since, 
io experimenting in this direction, I foucd that, by floating 
tbe albamen paper back down for one or two minues on a 
eolu'ioa of hydrochloric acid—one ounea of acid to forty 
ounces of water—and drying, it would render it capable of 
k-eping perfectly for ten or twelve days after sensitizing. 
Not only this, but the printe made oa paper thus prepared 
were remarkably fine, and also those made after ten deys’ 
keeping were equal to those printed immedia/ely after een. 
sitiging, Paper so prepared. should. not be tamed until re 
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acid solution and dried, it would be well to pack it away 
under a light pressure, placing the albumen surfaces to- 
gether, so that when required for use it will be in proper 
condition to put upon the sensitizing bath. As it is a great 
convenience for photographers to be able to keep paper for 
several deys after seusitizing without its deterioratiog, I 
would suggest that some of our many manufacturers of 
albumen paper prepare some of it in this way, as 1am sure 
that photographers would willingly pay the extra expense. 
In the topiag of there prints, I used a little tartrate of anti- 
mony, and it worked very well. Ia the first place, the 
prints turned red—a very deep, rich color—and toned up 
from that, I have not experimented enough to give a relia- 
ble formula, but I would suggest half an ounce of tartrate 
of antimony, which is commercially known as tartar emetic, 
dissolved in sixteen ounces of water; for each grain of gold 
use half a dozen drops of that solution, and increase it until 
you get the desired effect. 








The BRailway Bolling Stock of the United States, 
The return of railway ro'ling sock, as given in Poor's 
Manual for 1874—5, on the roads of the United States and 
Canada are as follows :-— 


Passenger cars of all clasres................ 29,90 
Baggage, mail. and express cars............. 4,157 
Box, merchandize, and house cars........... 87,009 
Platform, gondola, and flat cars............. 52,198 
I a) «5 504 io — 14,222 
Coal cars (number of wheels not stated)...... 66,887 
Four wheel cars (mostly coal)............. 7,892 
TE: . 0.0556 ——— 1,549 
EL, «<'53's dante epee bt + oc oathaeeaes 8,154 
Ns. isc ac 2,102 
ER en ee eee ee eee 193 
Freight cars not classified................+. 94,694 

—— 873,959 
Locomotive engines.............esseeeceees 14,939 


Deducting from these aggregates 774 engines and 13,980 
cars of al] classes,as returned by the Canada roads, leaves for 
the roads in the United States a total of 14,165 engines and 
859,979 cars, exclusive of what are denominated service cars, 
and exclusive of narrow gage cars. 


Simple Dyspepsia Remedies. 

Dyspepsia arises from a great vaciety ef causes, and differ- 
ent persous are relieved by different remedies, according to 
the nature of the disease acd condi:ion of the stomach. We 
know ofa lady who has derived great benefit from drinking 
a tambler of sweet milk—the ricber and fresher the better— 
whenever a burning sensation is experienced in the stomach. 
An elderly gentleman of our acquaintance, who was sfflicted 
for many years with great distress after eating, has effected 
acure by mixing a tablespoonful of wheat bran io half atam- 
bler of water, and drinking it half an hour after his meals. 
It is necessary to stir quickly and drink immediately, or the 
bran will adhere to the glass and become pasty. Coffee and 
tobacco are probably the worst substances persons troubl-d 
with dyspepsia are in the habit of using, and should be 
avoided. Regular eating of nourishing plain food, and the 
use of some simple remedies like the above, will effect in 
most cases quicker cures than medicine, 


Righ Buildings. 

A visitor to our office recentiy, coming to New York for 
the first time in several years, mentioned the prevalent ma- 
nia for lofty buildinge as one of the most noticeable, to a 
stranger, of the changes which have taken place in our city 
architecture, It is curious to remark t at the tallest of 
these high edifices are situated within the radius of a few 
blocks of the ScreNTIFIC AMERICAN office and our ont-of- 
town friends, in visiting the latter, may spend an interesting 
bour in making the round of these very imposing structures. 
Their bights are as follows: Trinity church, 284 feet; Union 
Telegraph buildirg, 226 feet; Brooklyn bridge tower, 222 
feet; Tribune building, 221 feet; shot tower, near Beekman 
street, 220 feet; St. Paul’s church, 203 feet; post office 
dome, 195 feet; Equitable Life Insurance building, when 
two stories, soon to be added, are finished, 175 feet. 











A Natural Curiosity. 

Massachusetts papers report that a portion of Winchendon, 
Mass., covered with grass, cranberry vines, whortle- 
berry bushes, and over four hundred trees, recently floated 
off into Monomonock lake, between Rindge, N. H., 
and Winchendov, Mass. The newly formed island was 
first sesn near the town of Rindge on May 380. The fol- 
lowing day it again floated off about two miles down the 
lake, bat on June 8 returned to its first place of anchorage, 

The island covers six acres,and is in a lake covering an area 
of 2,500 acres. It was probably started from ite natural site 
by the lake being unususlly high and a strong soutberly 
wind prevailiog. But it bas also been suggested that it left 
Massachusetts tor a summer vacation in New Hampshire, % 
escape the ¢ ffects of protracted legislation, aod that after 
it may only bave originated in a Yankee trick for attracting 
summer tourists to the lake. 





New Property of Metallic Rhodium, 

MM. H. Saint Clair Deville and D-bray state thet rho- 
dium, precipitated from its solations by formic acid or al- 
cohol, decomposes the formic acid with a diser gagement of 
heat, and reduces it to its elements, bydrogen and carbonic 
acid. This action continues almost indefinitely. 

When the sation of the rbodiuw on the formic acid be- 
comes weak, it is mere'y necessary to wash and dry the 
metal In eontact with air ip order that the pheoomenon be 
repeated with its primitive intensity, disengaging. equal 








ay, walphur, oto, a line of the powtler must be made and 


quired for uex After the paper bas been removed feom the 


volumes ef carbenic acid and hydrogen. 
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Agricultural Life in Missouri. 
What can be pleasanter, ssys an exchange, than the life 
ofa Missourifarmer? At daylight be gets up and examines 
the boles around his corn bille for cut worms,then he smashes 
coddling moth larve with a hoe handle until breakfast. The 
forenoon is devoted to watering the potato bugs with a solu- 
tion of Paris green, and after dinner all hands turn out to 
pour boiling water on the chintz bugs in the corn and wheat 
fields. In the evenicg a favorite occupation is smudging 
pesch trees to discourage the curcalio; and after a brief sea 
son of family devotion at the shrize of the night-flying cole- 
optera, all the folks retire and sleep soundly till Aurora red 
dens the east and the grasshoppers tinkle against the panes 
and summon them to the labors of another day. 


, 
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New French Biver Steamboat, 

A large steamboat has recently been constructed at Seyne, 
France, after the plans of M. Dupuy de Lome, for the navi- 
gation of the river Rhone. She is 4968 feet in length, 
avd bee 87:1 fect beam. With her ceal on board sie draws 
but 17°5 inches of water, and can receive 126 tuns of load 
per 8 9iocbes of immersion. Atadraft of 50 inches she 
carries a load of 900 tuns. The vessel has four boilers and 
two incliaed compound engines, which drive two large beli 
coidel wheels placed in the stern, each of which has twelve 
wings. Each wh-el moves indepeodently of the other, so ar 
to be used for strering. The craft bas been tried once, but 
without good resulte, through some mistake in the construc 
tion of the machinery. It was found that abigh speed threat 
ened to shake her to pieces. This, however, it is said, will be 
ehortly remedied. 
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American Telegraphy. 

The «ficiency of the service of the Western Union Tele- 
graph Company is well illustrated by a statement wl ich we 
copy from M:. Willam Abb>tt’s Monthly Circular tor July 
1. This statement, whi:h alindes to the perfect organiza 
tion ofthe Avglo American Telegraph Company says that 
meseages are exchaoged between London and California in 
the same epace of time occu ied fur similar service between 
Lindon and Paris, the distances respectively being about 
5,500 and 250 miles, As the Western Union Company per 
form over two thirds of the entire service between Londop 
avd Califorsia, theexhibit isa remarkable evidence of the 
elliciency of that company, and, copsid-ring the respectable 
source whence it comer, the aporeciation is all the more 
valuable.—Journal of the Telegraph. 

oe cm 
Spiritual Phenomena, 

At a private party, given at his London house during the 
past month, Sir Charles Whea’stone exhibited some curious 
electrical experiments for the amusement of his friends, 
which would seem to throw some light on certain go called 
‘‘spiritualistic menifestations.” In a dark room, by a 
stamp of his foot, Sir Charles produced a briliiant crowa of 
electric light in mid air, while musical instruments seemed 
to be played by invieible bands, whereas the sounds really 
came from an adjoining room, in which the player sat, and 
were made to appeur to be produced by the instruments be. 
fore the spectators by an ingenious contrivance. A contest 
between Science and the “‘ spirits ” in their own chosen feats 
would be almost as memorable as the celebrated competition 
between Moses and the magiciens.—Liverpoo! Post. 








An Interesting Discovery. 

Some workmen, while engaged in laying water pipes in 
Cividale, Italy, recently encountered a large fiat stone. On 
raising tbis, a bed of mason work was revealed, in which was 
placed a stone sarcophagus covered with a marble lid. 
Witbio the receptacle were the remuins of a human skele- 
ton, some portions of which were yet perfect. Beside the 
body Jay a sword, lence, helmet, spears, a gold clasp and 
ring, a piece of very beautiful gold tissue, and a flaek of 
water, which was still remarkably clean. The removal of 
clay from the bottom of the grave brought out the letters 
GISVL—from which arch#>logists bave decided that the re- 
mains are those of Gisulf, Dake of the Lombard Marches of 
Friali, who fell in battle in 611, while repelling an invasion 
of the Avars. 
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Toe New Comet —Profeesor Parkburst rays that the 
new comet may be found, by the aid of asmall telescope, 7° 
routh of y Uree Minoris,the upper pointer of the Litt'e Bear. 
Between 9 and 10 P. M, it will be almost directly to the left 
of thats ar. The distence of our new visitor is est’mated at 
about 100,000,000 miles. In about a week it will be found 
midway between the y and Thuban. 

TooTHACHE CURED BY ELEcTRictry.—Dr. Bouchard, of 
Paris, ssye that toothache may be almost instantly arrested 
by a coustant b»ttery current from ten cells. Tbe positive 
pole is placed syainet the jaw, on a level with the painful 
tooth, aud tle negative pole to the antero lateral regiop, on 
the same side of the neck. 











Tae Earl of Caithness, of whose novel form of ship’s com. 
pass we recently gave an Ulustration, has produced another 
Invention in the suepe of a machine for clearing and brush 
ing railway carriages. The device, we understand, is an ¢x- 
cellent one, and bas been adopted by the London and North- 
western Railway C mpany, 
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tion of carbolic acid,and then simply drying them, has beep 
recently substituted for the tedious and expensive process of 
salting them for traneportation from South America and 
Australia, and with most satisfactory results, Bones have 
been similarly treated for transportation. 








HOW SHALL I INTRODUCE MY INVENTION! 


This inquiry comes to us from al! over the land. Our answer is: Adopt 
such means as every good business man uses in selling his merchandise or 
im establishing apy business. Make your ‘nvention known, and if it pos- 
sesses any merit, somebody will want it. Advertise what you have for 
sale in such papers as circulate among the largest (lass of persons likely to 
be interested in the article. Send !llustrated circulars describing the merits 
of the machine or implement to manufacturers and dealers in the specia! 
article, allover the country. The names and addresses of persons in dif- 
ferent trades may be obtained from State directories er commercial regis- 
ters. Ifthe invention is meritorious, and if with its utility it possesses 
novelty and is attractive to the eye, so much the more likely it is to find a 
Dp . Inventors, patentees, and constructors of new and usefu) 
mechines, implements, and contrivances of novelty oan bave their inven- 
tions illustrated and described in the columns of the SCIENTIFIO AMERI- 
caw. Civil and mechanical engineering enterprises, such as bridges, docks, 
foundries, rolling mills, architecture, and new tndustrial enterprises of a)! 
kinds possessing interest can find a place in these columns. The publish- 
ers are prepared to execute illustrations, in the best style of the engrav- 
ing art, forthis paper only. They may be copied from good photographs 
or well executed drawings, and artiste will be sent to any part of the coun 
try to make the necessary sketches. The furnishing of photographs 
drawings, or mode's is the least expensive, and we recommend that course 
as preferable. The examination of e/ther enables us to determine if {t ts 
a subject we would like to publish, and to state the cost of engraving iv 
advance of its execution, so that parties may decline the conditions with. 
out incurring much expense. The advantage to manufscturers, patentees, 
and contractors of having their machines, inventions, or engineering 





works illustrated in a paper of such large circulation as the Sc1gNTIFIC 
AMERICAN is obvious, Every issue now exceeds 42,000 and will soon reach 
50,000, and the extent of its cireulation is li 
ts not a country or a large city on the face of the globe where the paper 
does not circulate. We have the best authority for stating that some o/ 
the largest orders for machinery and patented articles from sbroad have 
come to our mapufsecturers through the medium of the Sorewrrric 
AMERICAN, the parties ordering baving seen the article illustrated or 


advertised in these columns. Address 
MUNN & ©O., 


37 Park Row, N. ¥. 
—— 
inventions Patented in England by Americans, 
(Compiled from the Commissioners of Patents’ Journal.) 
from July 7 to Jaly <0, 1874, inclusive. 
AMMONIA FROM Gas.—B, Siiliman, New Hsven, Conn. 
ABTIFICIAL Stoyz.—J. O Friel, Brooklyn, N. Y. 
Bor. eR TuBe ScraPEeR.—J. Collicott, Boston, Mass, 
Caz AXLE.—G. W. Milt‘more, Janesville. Wis., ef al. 
CHEMICAL TELEGRAPH, BTCO.—T. M. Foote et ai , New York city. 
Coal CUTTING MACHINE, ETO.—H. F. Brown, Indianapolis, Ind., et ai. 
Cop Liver UIL.—J. G. Hava, New Orleans, La. 
ConsTRucTine Prers, ETo.—C. E. Hill, New York city. 
Damptne Paper —R. M. Hoe, New York city. 
FrrTitizer —R. A. Chesebroagh, New York city. 
Horse Snor.—G. Dunning ¢t al., Waukegan, 11). 
Lieatine Gas.—E. E. Bean, Boston, Mass. 
Maxine Boors, sto.—D. Mills, Brooklyn, N. Y., et ai. 
MaxtneG Boots, ETC.—H. G. Thompson, Milford, Conn. 
Maxiwe Gas —W. Elmer, New York city. 
Maxine Icz, eto.—J. M. G. Beath, Sen Francisco, Cal. 
Matos Iewrrton SuRFacE.—L. O. P. Meyer. Newtown, Conn. 
PuNcHING Tickets, ETO.—J. H. Small, Buffalo, N.Y. 
REGENERATOR FuRNACE.—M. Foster, Alleghany, Pa. 
RENDERING Fats, ETC —H. 8. Firman, New York city. 
Saw anp Hayvie.—H. Dieston, Philadelphia, Pa. 
Screw-CuTTiIne Macurng.—C, Sellers, Puiladeiphia, Pa. 
SrewaL LantTean — Universal Signal Light Company, New York city. 
SPINDLE aND BoistTeR.—F. J. Rebveth, Pawtucket, R. I. 
SreaM Borter.—G. G. Lobdeli, Wilmiagton, Del. 
STe.m ENerne axp GenzratTon.—E. A. L. Roberts, Titusville, Pa. 
STITCHING AND STRETCHING CLOTH.—A. 8. Dismore, Boston, Mass. 
TUCKER For SEWING MacuIne.—J. Barrett, Buflaio, N. Y. 


ited by no b dary. Tiere 

















NEW BOOKS AND PUBLICATIONS. 

Tue Poems or Vircit. Vclume I., containing the Ten 
Bucoliecs and the First Six Books of the Aineid. Price 
$1.75. Beston, Mass.: Ginn Brothers. 

A bandsome reprint of classics of worldwide fame, edited with care by 

Messrs. Allen and Greenough, with notes of great value to the student and 

tranusiator. 


Mrxtne InpDUsTRY OF THE STATES AND TERRITORIES OF 
tog Rocky Movunratns, including Descriptions of 
Quariz, Placer, and Hydraulic Mining, Amalgamation, 
Concentratioa, Smelting, etc. By Rossiter W. Raymond, 
Ph. Ur., United + tates Commissioner of Mining Statis- 
tics, ete. Illustrated with Engravings and Maps, and a 
Colored Geological M-p of the United States. 8vo., 540 

p. Price $4.50. New York: J. B. Ford & Co., 27 
Park Place. 

There is little need to inform our readers of Professor Raymond's ex- 
tended knowledg- of the topograoby and resources of the m'neral dietric’s 
of the West Probably no one has so thoroughly explored these regtonr. 
pregnant with the fature prospert'y of the whole co irinent, as Professor 
Raymond, and certainly no ove can speak more authoritatively on the sub- 
jects of min‘ng and metallurgy. The great experience and iuformation of 
the author have been adm:rab'y elaborated in the volume before us,and we 
welcome it asa valuable addition to our list of technical and statistical 
works. It is excelient'y tllastrated, the maps being especially commends- 
bie for aceuracy and clearness. 


STATISTICAL ATLAS OF THE UNITED States. Part IIl.— 
ViraL Statistics. New York: Julius Bien, 16 & 18 
Park Place. 

The third part of this magnificent publication is ready in advance of the 
others, aod consists of charts of the proporttonal prevalence of various 
classes of disease and bodily tofirmities, #3 well as of nationality of the 
people and other valuable statistics, The whole work is to consist of 
fifty mips, with explanatory text, the expenditere for whieh has been au 
thorized by Congress; and from the initial section sent ut, we are able to 
a°sert that no otore Cladorste or valuable com ilation has ever Deen 
organized, printed sud publiteked. We are indexed to th Sedretery of 





the Interior for the copy of thif work, - 








Wiiey’s American Iron TRaprk Manvat of the Leading 
Iron Industries of the United States, with Descriptions 
of the Iron Ore Regions, Furnaces, tolling Mills, Beese- 
mer Steel Works, Car, Lecomotive, Steam Engine, and 
Bridge Works, Iron Ship Yards, Stove Founderies, etc. 
Compiled and Edited by Thomas Dunlap. Price $7.50. 
New York: John Wiley & Son, 15 Astor Place, 

The promise held out in this very comprebensive title is amply fulfilled 
to the book, wherela Mr. Danlap has, with great labor, care, and perepi · 
cacity, given ap elaborate acoount of every estabiishment in the couotry 
which makes or uses tron in ite trade. It isa compiete directory of our 
most important industry; and the descriptions of the various mines, 
works, and factories are graph‘cally written, giving the most detailed par 
tleulars of every branch of the subject. Ase book of reference, it (* tndia- 
peneabdle; and it is also @ very interesting and instructive work for the 
general reader, - 


Tur LapornaTory is the name of a new monthly journal of the progress 
of chemtsiry, pbarmacy, medictae, etc, Price 50 cents per annum. Boe- 
‘eon, Mase.; W. W. Bartiet & Co. 


Beceut American and foreign Latents. 


Impreved Bottom Piate for Range Chimney. 
Hamtiton C. Garwood, Jersey City, N. J.—This is a bottom plate for 
range chimneys having a conical or pyramidal elevation in the middle por. 
tion, With an opening ana valve at the top, end above the top « pipe or fue 
tor carrying off tbe odors, smoke, etc., from the range whea cooxlag, and 
for ventilating the reom. 


Improved Burgiar Alarm, 

James H. Whitelegg*, New York city.—Tals (pveation relates to the con- 
‘traction of safety oolts for burg! sr alarms; and coostete melaly of aspring 
oolt so constructed and arranged ta relation to a bole tn tve lock holt that 
when the lock is acted upon by « Key or oth 'r tnstrument from either side 
it stops the movement of the lock and rings a bell. 


improved Joint Conurction for Tep \Cher4s of tren Bridges 
aad Improved Girders and Columns, 

Walter G. Coolidge and Edward Hom errle,Catcago, (1l.—Tne frst inven - 
‘ton fete of ap Marly coastracted jotat piece for wrought tron top 
chords to bridges having whet are hnowo «6 pia connections, the jotpt 
viece being made etther of cast tron or wrought fron. This connection is 
adapted for the construction of the top chords entirely of wrought iron 
without necessitating any riveting at the place of connection; tt farther 
nar the advantage of evabiiag the coneection of ties ani posts with the 
otm, being made indepeacent of the top chord:, aad the chord eections being 
aut oa afterward, which expedites and cheapens the labor of the erection 
of the structure. Tne same inventors bave “evised a new form for iron 
rare for columns, consisting of a plate witn ribbed edges. Lato the trough 
of the said plate othcr plates are fitted to form thickening pistes at the 
ends of the columrs. Rolled m@ beamsor plate giraers are attached to sald 
plates connecting two together. A plain plate, s'raight or tapered, mey 
oe employed between twom beams. Pins pass through the endsof the 
columns. The advantagesare superior strength for a given amount of 
metal, simplicity and cheapness of censtruction, sad accessibiiiiy of all 
exposed parte for icepection and painting. 


Impreved Boller Washing Machine. 

Reuben Wood, Grand Ledge, Mich.—Tais is an improved washing mv- 
chine so constracted that the steam and hot sads may be poured upooa the 
clotnes while they ars in agitation and con-tantly chsoglag their places, 
sad may flow off, carrying the dirt with it, and may leeve the dics tn the 
bottom of the boiler, so that it will not agala be carried up aad deposited 
apon the clothes. By suitable construstioa, as 4 cylia tic le revuived. tac 
clothes will be carried ap by the wiogs and flanges nearly to ths tcp of the 
cyliader, when they will give way in the middie of che mass, aad fa] back 
(nto the bottom of ths cylinder,so that they will da all the (me ehaagiog 
cheir position, and all the tims will have stream: of stsam and hot water 
alscharged upon them, so that they will be washed clean (a 8 very short 
time. The water. as it flows back into the space beneath the false bottom, 
carries with it the dirt taken from the clothes, and leaves it there, so that 
very little of said dirt wi)l again be thrown upon the clo thes, 


Improved Steam Soller, 

Carlos A. Clark, Bloomfield, lowa.—This is a bofler constructed with 
two steam domes connected with each other by tubes, and with hvurizon- 
tal steam-generating tubes by vertical tubes. The steam may be used 
from the upper tube or from either of the domes, as may be found mst 
conventent. With this boiler, fuel may be utilized toagreat extent. No 
large body of water is to be heated, and danger of explosion is less than 
with ordinary boilers. 


Improved Horse Blinder. 

John W. Kennedy, Central Villiage, Conn., assignor to himself and 
William H. Kenpedy, Oberlin, O.—This invention consists of a binder 
meade independent of bridle or haiter, and eppiicadle to prevent horses 
from jumping over fences an‘ thereby escaping from « pastare. It passes 
ander the eyes, stopping au vision f.0m side views os well as front, and as 
the horse approaches a fence, not seelug it or the ground on the opposite 
side, he fears to and wili not leap the fence. 


Impreved Curtein Fixture, 

Levi Bradbury, Bennington, Vt —The breckets are made of wire with one 
ormore convolutions toform springs, and wiih prongs, so that they miy 
be driven into the wood, and fastened without ecrews or natis. These 
epring brackets are made to press against the ends of the roller with any 
required am unt of friction to hold the curtaia tn aay desired pusitioa, 

















Impreved Hay Elevator. 

Uel H. Shockley, Ringvilie, Kag.—ln this bay elevators carriage ts ar- 
ranged to travel Lorizontally and carry @ bandie of aar suspended by the 
cord, by which movement is imparted to the carriage. The improvement 
relates to the construction end arrangement of parts, wuereby, whea the 
carriege has reached the place of deposit for the bay, the suependiag rope 
may be swung laterally to free it from hinged doors or clamps, and allow 
the load or bundle to descend. 


Impreved Feed Water Heater. 

Richard Garsteng, St. Louls,Mo.—This invention coasiste of a feed water 
heater composed of (wo cast metal ovai heads, with snort eylinder attach - 
ments, connected to an intermediate cylind-r contalaing tubes Atting toto 
tube sheets in the cast metal cyliaders. Tais forms & heater of three com- 
oartments,in one of which is a filter,andin another of which the feed water 
is supplied in direct contact with the waste steam, after waich it is forced 
by 8 pump throug» the other compartments, also turough the tubes sar- 
rounded by the exhaust steam, aod also throash tne fliiter lato the boiler 
all in a way calculated to be vory efficient in heating the water. 


Improved Hog Risging ané Marking lLostruments. 
Philip Listemaon, Colliosvilie, '1l—This tavention conststs of pinchers 
so construct+ d that a semicircular riog b suk for the bog's nose is formed, 
and the ring blank tpserted. Toe partly fatshed ring Dlank 's plac-d ‘nthe 
grooves of the jaws, and, {fo this position, it ts el'poed on the upo-r cartilage 
of the hog’s nose, the jaws sre comprersed, and the ring blank is inserted. 
The blade for mark'ng 6 hog shuts tnto one of the levers. 


Improved Machine for Making Uslleow Cylinders otf 
Paper. 

Marble D. Keeney, Rockton, Il).—Tais invention covsists of « forming 
roller, which is keyed to the free end of a shaft driven by sultarie power, 
and constracted of two semicircular seciioos. These are pivoted by their 
dlametrical arms and fuleramed atsome distance from one joint of the 
sections, while the otherjotot is acted upon by s pivoted weige piece, so 
as to hold the edge of the continuous paper Grmly in tne clamping join' by 
spreading the other joint, and form then the box or barre! on the roller. 


Improved Joarnal Bearing. 

De Witt C. Clough, Auoura, N. ¥ —Tn « inveation consists in a journs 
box, cast with loagi.ad nal side grooves or channels, extending between 
shoulders peer the faces parte for producing « frm bicdiug of the Bubbtet 
metal lining cest therein. 
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—— —— — Cotten Press. 
Hiram Lupher and Dexter 8) Munger, Tullahoma, Texas.—This invention 
rejates to novel means for operating tho follower of a hay or cotton press, 
the odject being to give a maximum purchase in applying the muscular 
strength of mev, and to enable the greatest weight to be compressed into 
the smallest balk, This not only prod convent in tke 
manipulation of the bale, but diminishes the freight chargeable thereon by 
railroads and steamers. 
Impreved Cooking Apparatus. 

Mary A. Scott, Patoka, Ind.—This invention consists of a metal case con- 
taining a steam botler, ovens, and steaming chambers, adapted to be placed 
oD a etove or range, to generate the steam for heating the cooking cham- 
bers. It is designed to distribute the heat better,and thus utilize it toa 
greater extent than is done in the common stoves and ranges. 

Improved Corn and Bean Planter. 

George B. Smith, Coburg, Can.—The object of this invention is to plant 
corn, beans, etc., in rows of any width, and to fertilize and cover the same 
in one operation. it consists in an upper frame containing the fertilizer 
and grein boxes and mechanism actuating the same, and a lower or supple- 

tal frame taint , spouts, coverers and rollers attached to 
the upper frame by links, and elevated by means of an elbow lever. A 
cylinder in the grain boxes having cavities upon its periphery is actuated 
by a squared shaft; and as it revolves inside a jacket of sheet metal, an arm 
attached to its end alternately opensa feed slide acmitting the grain which 
fills the cavities in said cylinder ; and the said cavities, when inverted from 
the revolution of the cylinder, discharge their contents through the spouts 
below. The mechanism in the fertilizer boxes is similar to that of the 
grain boxes, except that the hopper is provided with a stirrer, and the cyl- 
inder has no jacket. Both grain and fertilizer boxes are laterally adjusta- 
ble upon the squared shafts, as are also the bars of the supplemental frame 
supporting the opener, spouts, coverers, etc. 

Impreved Relled Metallic Bars. 

Reuben P. Colton, Gananogue, Can.—This invention is a new manufac- 
ture consisting of iron rods or bars from three fourths to half an irch in 
cross section, rolled from piles or fagois, and provided with edged pro- 
jecting ribs parallel to the planes of piling. 


Impreved Car Axle Lubricator. 

John W. Bol!man and John G. Ernst, Baltimore, Md.—This invention 
elates to a novel and economical mode of applying lubricants to caraxles, 
nd consists in using a spring, one or both of whose ends clasp a side or 
ides of the journs); while, on the inner side of each of these ends is at- 
ached tke end of a wick which is saturated with and has part ofits length 

resting in the lubricant. 
Impreved Bedstead, 

Stephen P. Leake, London, Can.—This invention relates to the construc- 
fen of-cribs, cots, cradles, and bedsteads, so that they may be made 

cheaply, durable, and without the use of metallic fastenings, such as 
screws, catches, or hooker : and so that the labor, machinery,and expense 
of letting the fastenings into the frame, and fitting them thereto, may be 
entirely avoided. ; 

Improved Thrashing Machine Attachment. 

Asa Low, Shull Rock, lowa.—This invention consists in causing the grain 
to pass from the thrasher cylinder to an upwardly moving endless straw 
carrier made of lesther belts or wooden slats, and then to reach the rattle 
rake while the grain that drops from the straw falls upon the bottom of 
said rake, cad is carried back where the apron deposits. The grain that is 
blown over the ordinary thrashing machine riddle passes directly to the 
riddle of the inventor's attachment ; while that carried away in the straw 
is first dropped through the ventilators, and then returned with the straw 
carrier on the lower floor of the stacker to the same destination. 


Improved Stamp Extracter. 

Randolph P. Cory, Consecon, Can.—This invention relates to and con- 
sists in mechanical means for extracting stumps and roote of trees from 
their native soil, in lifting heavy bodies, and in transplanting them with 
convenience, dispatch, and facility. 

C~umpreved Apparatus fer Hoisting and Tiering Cotton. 

James B. Wendel, Memphis, Tenn.--This invention reiates to means 
whereby cotton bales may be raised and transferred to any given position 
So as to form a succession of tiers or piled bales in a building. 

Improved Steve Grate. 

M. Augustus Withers, Pottstown, Pa.—This invention relates to stove 
grates, and consistsin novel means whereby the clinkers may be detached 
snd removed from one part of the grate without the necessity of tipping, 
disarranging, or emptying the whole grate. 

Improved Herse Detacher. 

Thomas E. West, Nicholasyille, Ky.—In this device the traces are re- 
leased from pivoted levers by pulling a strap and allowing the levers to 
turn into a position at right sngles to the whiffictree, to which they are 
pivoted. 








Impreved Railroad Car Stove. 

John U. Mahrenholz, New York city.—Railroad car stoves are usually so 
coustracted that, when the car upsets or the stove is displaced bya violent 
colliston or other cause, the car is frequently set on fire, and the roasting 
of the helpless passengers is added to the other horrors of a ratlroad acci- 
dent. The present inventor arranges a closed top firepot and drop flue in 
a cylinder baving an openwork top, so as to presenta large area of heating 
surface, and to allow the air free access to the pot and flue on all sides, 
and free escape through the top of the cylinder. He slsoarranges a water 
reservoir and steam generator beneath the floorofthecar. The stove is 
Srmily attached to the floor of the car, and cannot be readily displaced. It 
may be turned over or bottom side up without discharging any fire into the 
car, and is, therefore, safe in cases of accident. 


Balance? Slide Valve. 

John T. Hill, Warren, Pa.—Slide valves for steam engines, as usually 
constracted, are subjected to the full pressure of the steam, and conse- 
quently wer and cut on their faces, and frequently become useless. The 
object of the present invention is to so construct a valve that it will not 
be subjected to this down pressure; and it consists in a valve having an 
elastic top plate or follower confined between flange plates on the sides 
and ends of the valves. The valve having this plate thus arranged is placed 
on the face of the cylinder within the steam chest, and the steam chest 
cover put on, which forces down the plate against the pressure of the 
springs. The reaction of the eprings and the action of the steam on the 
Mp forces the piste upward with s constant pressure. 


Improved Table for Vessels. 

Captein Edward P. 8, Andrews, Havilah, Cel.—This is an improved table 
for use on vesscls,constructed with sectional top leaves,swinging in suitable 
supporting standards by means of weights connected to them by pivoted 
lever rods for the purpose of retaining s level position of the top during 
the roliing motion of the vessel. 


Improved Bining Package for Laundry. 
Alexander M. Yan Lier, New York city, assignor to himself and Freder- 
ick B. Gillespie, same place,—This invention relates to the manner of put- 
ting up biuing used for laundry purposes, and consists in a perforated 
glass casing in which the biuing bag is enclosed. 


Improved Steam Beiler. 

Philip T. Brownel), Elmira, N. Y.—This boiler bas a fiue leading to its 
staoke discharge pipe, connected with asiiding fire box, to take off the 
producte of combustion when said firebox is withdrawn. The sliding fire 
box Is provided with a lip arranged to close the flue when the firebox has 
deen pushed under the boiler. The firebox is also combined with s plate 
hingod to the boiler base, covering the top of the firebox when said box is 
drawn oat, and swinging up out of the way at other times. 


Improved Game Apparatus. 
———— — playiag this game the object is to 
throw rings into the colis of a spring, so asto be suspended. The spring 
is vartically fastened to a aaltadle standard. It is also a part of the game 
to throw the rings over pius on the table beneath. The suspended ring 
counts acertain number, and theether ings encircling the pins are given 
een values. 





— Vapor J 

Frederick A. Sawyer, Houston, Texas, assignor to himself and Addison 
H. Baldwin,same place.—The oil is carried through a wick tube to the 
reservoir. The burners are simple perforated tubes, radiating from the 
center, but in communication with an annular generating chamber which 
forms the base of the reservoir. The flow of oil to the chamber is regu 
lated by means of a valve. The burner tubes are closed at thetr outer ends 
and are provided with pans tocatch the drip. The liquid consumed may be 
any of the light hydrocarbons, as gasoline, naphtha, etc., and is carried up 
to the reservoir by capillary attraction, and is converted into vapor as it 
enters the burners by the high temperature caused by the flames. 


Impreved Adjustable Window Reflector. 

Charies Christensen and Charles Olsen, New York city.—This invention 
has forits object to furnish reflectors for windows, so constructed that 
they can be readily adjusted to give an inmate of the room a view of the 
street in both direetions without being seen. It consists in a simple ar- 
rangement of gearing so constructed that, by turning the knob, the reflec- 
ters may be extended st any desired angle, as the observer may desire. 


Impreved Fruit Dryer. 

Judson Allen, Everett, Mo.—The hot air enters into spaces at oppo- 
site sides of the drawers. These spaces are separated from the space 
under the lower drawer by plates. They are also separated from the 
spaces between the drawers, except the upper one, by valves, and they are 
enclosed below the upper drawer by curved deflecting plates. The draw- 
ers are arranged with a passage, alternately on opposite ends, and have 
slots or perforations in the bottom, to allow some heat to pass up be- 
tween them. The heat is supplied to the drawers mostly from passages 
by the valves, which are graduated so that each one will take its due mea- 
sure, the upper one entirely cutting off the space when necessary. The 
heat escaping beyond the upper valve is sll turned in under the upper 
drawer, or the next to the upperone. The dampers are connected to 
levers outside of the case by links which are so adjusted as to graduate 
the valves to the air currents. 


Improved Finger Ring. 

James Annia, Le Roy, N. Y.—This invention consists of a spring filling 
piece, to spring into the ring inside of the finger after it is put on, to fill 
up the slack space and make the ring fit the finger closer above the joint, 
and secure it against beinglost. The filling piece is provided with points, 
to spring into sockets in the ring to hold it in plaee; or it may have clips 
to overlap the edges of the ring. 


Improved Ditching Machine. 

Thomas F. Cocke, St. Louis, Mo.—On the right hand side of a plow is 
arracged a wheel the rim of which is a long endless belt of plates jointed 
together and runn‘ng up over a sprocket wheel on an elevated frame, and 
carrying buckets which, in passing under the wheel, go alongside of the 
moldboard of the plow, so as to receive the earth turned over by it, and 
carry itup and discharge it into a spout, to be thrown upon the bank at the 
side. 


Impreved Wind Wheel Toy. 

William Gorton, New York city.—This is a toy wind wheel consisting in 
a wheel and staff, the former being provided with a sleeve box and pin jour- 
nal, and the shaft with one or more ferrules. The wings may be placed at 
any desired angle, so that when the wheel is moved rapidly through the air 
it will revolve. 


Improved Link Bleck for Locomotives. 

William A. Alexander, Mobile, Ala.—This link block is not constructed of 
one solid piece, as ordinarily the case, but composed of two longitudinal 
parts, whose adjoining sides are produced under suitable inclination for 
the introduction and close fitting of a wedge piece; the latter is adjusted 
from time to time, and forces the block parts closely on the link, pro- 
ducing equal wearing over the whole surface of the same. 


Improved Washing Machine. 

William E. Banzett, Rrooklyn, Pa.—This invertion relates to that class 
of machines that combire in one apparatus a washer and wringer. It con- 
sists of a receptacle for the water having a concave false bottom, made of 
ridged or grooved slats, over which vibrates one or more rubbers attached 
to the ends of a pair of levers containing a wringer. Said wringer oscillates 
with the rubbers when the same are in operation. and when not in use is 
folded out of the way in the ptacie. Said r le is provided with 
a double hinged lid, which, in connection with a pair of hinged leaves upon 
the sides of the washer supported by brackets, forms an ironing board 
when the wringer is folded within the machine. 


Improved Wheel for Vehicles. 

Milledge B. Wever, Johnston's Depot, Edgefield county, 8. C.—This inven- 
tion relates to methods of adjusting the spokes of vehicle wheels to the 
fellies, and is a new end improved method of doing the same by means of 
oval-shaped thimbles terminating in screw-threaded stems. Said thimbles 
are attached to the ends of the spokes, and the screw-threaded stem pro- 
vided with a nut. The projecting end of the stem passes into a socket or 
cavity in the felly, and the nut forms a shoulder by turaing which the 
length of the spoke is increased and the connection correspondingly tight- 
ened, the oval shape of the thimble preventing the same from turning upon 
the spoke. 





Improved Hay and Cotton Press. 

Fielding L. Kirtley, Cleburne, Texas.—This invention relates to that 
class of machines known as hay and cotton presses. It consists in a 
strong, substantial box, for the purpose of holding the material to be 
pressed, provided with doors opening on all sides of the portion of the box 
into which the bale is compressed. Said box is mounted on rollers ap na 
frame work, one set of which are contained within a pair of keepers which 
allow the box to turn upon the frame and assume a vertical position when 
the same is to be filled. Securely attached to the box are metallic straps 
provided with links, one set of which engage with a ratchet toothed bar 
avove and below, and the other set, with a rack, on each side of the appa- 
ratus. Said rack is contained within a frame work mounted upon rollers 
and moving upon a level with and upon the same supporting frame as the 
box. In the same frame with the rack is a shaft, bearing pinions which 
engage with the tacks, said shaft béing driven through cog wheels by a 
second shaft which is actuated by 4 spring-seated lever that engages with 
a ratchet wheel made fast to sald shaft. As these levers are operated, the 
movable frame is advanced, and a follower block attached to the same is 
foreed into the box, there — the material contained therein into 
& bale. 


Improved Car Wheel. 
Isaac Dripps, Philadelphia, Pa.—The wheel is formed of wood and metal, 
the object being to render it light, elastic, and yet strong and durable. 


Improved Jigger for Separating Ores. 

William H. Plumb, Mauch Chank, Pa.—Tbis invention consists, mainly, 
in the srrangemeat of an ore-receiving receptacle with inclined perforated 
bottom and central tabular extension, which is vibrated rapidly by suita- 
ble mechanism tn connection with a central perforated disk. The latter is 
inclined in opposite direction to the bottom of the receiving receptacle, 
and provided with vertical downward extending guide lugs, and a mechan- 
ism for adjusting the relative position of the perforated parts. The cen- 
tral bottom extension of the receiving receptacle is guided in its motion 
by a sleeve, while the upper part of the same is guided in a surrounding 
perforated cylinder, with similarly reciprocating but considerably slower 
motion. This slides up and down in the upper wall of the main casing, 
and discharges intermittently the lighter part of the ores when its perfo- 
rated inclined rim rises above the upper rim of the casing, conducting the 
lighter parts off to a chute of suitable inclination, extending around the 
main casing. The ore or coal is fed through a suitable hopper to the cen- 
ter of the receiver, and kept continually submerged in the water in the 
tank, and acted upon by the currents of tre same, A piston valve serves, 
in connection with the bottom extension of the receiver round the conical 
base of the main casing or tank, for the regulation of the flow of water 
from the extension to the interior part of the tank where the heavier par- 
ticles are discharged. An inclined casing connects with the bottom of the 
tank snd incloses the ore elevator for carrying up the heavy particles and 





discharging them above the water level of the tank. 
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Improved Washing Machine. 

John 8. Headen, Freeman, Mo.—This invertion consists in combining, 
with the beater or press board frame, cover,in such a manner that the 
same is free to reciprocate with the beater frame for preventing spattering 
of the water, the cover being also detachably applied,so as to enable the 
clothes to be readily inserted and removed. 


Improved Candle Holder, 

William Ulrich, Newark, N. J., assignor to himself and F. Haupt, same 
place.—This invention relates to a candle holder for use on Christmas 
trees. Spring legs are soldered to the under side of the socket base, and 
bent in such a manner that they pass sidewise of each other and give to 
the curved parts, immediately below the point of intercrossing, a spring 
action, so that this part not only fits to the branch of the Christinas tree, 
but also adheres firmly to the point to which it has been applied. The 
lower parts of the legs are spread out in inverted V shape, and are detach- 
ably connected by a piece of wire to which a weight is hung. 


Improved Sewing Machine, 

William W. Abbott, Philadelphia, Pa.—The first part of this invention 
consists of a guard attachment on the bulged take-up plate used in connec. 
tion with the rotary looper of a machine in which a commercial spool is 
used for the under thread, to prevent the said looper from hooking into 
the old loop. The second part sists of an improved arrangement of 
devices for actuating the loop spreader; and the third part consists of an 
improved arrangement of devices for operating the under thread spoo) 
carrier. 





Improved Farm Gate. 

George Hoskins, Gilead, Mo.—This invention consists of a gate which 
slides by its double end piece along T-shaped pieces hinged to the main 
post, and is retained thereon by pins passing through perforations of the 
end pieces. A lever, pivoted near the middle part of the gate, raises the 
gate by its pivoted upright rod near the fore end of the lever, while the 
rear end of the same locks into notches of the gates for the adjusting of 
the supporting pins. The adjustment of the gate for the passage of sma]! 
stock above the snow or other purposes is easily accomplished. 


Improved Pill Machine. 

Pierre Cauhape, New York city.—This invention consists of a couple of 
sets of pointed hooks in a jointed stock, which opens and closes the hooks 
for griping and releasing pille,in combination with a table and a holding 
bar, for holding the pills so as te be taken by the hooks for dipping them 
in the gelatin coating bath; also, a socket clamp for taking the pills 
from the hooks after the first dipping ; and also a spring clamp for taking 
the pills from the socket clamp and dipping them a second time in the 
coating bath. A special advantage of this apparatus is that the pills may 
be dipped each time exactly to the center, so that the two coats will meet 
and join thereat without overlapping, and thus make the pills uniform. 


Improved Horse Shoeing Harness, 

John Clarridge, Mount Sterling, Ohio.—This invention consists of a 
strong harness with ropes from the breech band to posts near the head of 
the horse; also, straps from the breast strap to the post at the rear; aleo, 
straps for fastening the breech and breast straps to the floor, for prevent- 
ing the horse from going forward or backward and rearing or kicking. 
It also consists of a strong saddle, having & windlass on it for raising the 
foot to be shod by a rope, said windlass being adjustable slong the top of 
the saddle and capable of turning as required for hitching to the different 
feet; and it also consists of a strong bar on each side of the saddle, for 
the support of an adjustable hook, with straps attached, with suitable 
ring and buckle for lifting and holding the feet while being shod ; also, for 
holding the guide pulley (which is adjustable), over which the rope passes 
from the windlass to the foot to be lifted. 


Improved Gate for Railway Crossings. 

Elmer Ridge, Philadelphia, Pa., assignor to himself, Amos H. Taylor, and 
Isaac C. Shallcross, of same place.—This is an improved gate for railroad 
crossings, consisting ef balanced folding gates placed parallel to the 
track into recesses of the ground, and hung to side standards, combined 
with connecting lever rod and lateral crank shaft with lever handle, so as 
to be rapidly and easily thrown into position on the approach of a train 
for preventing the passage of vehicles or persons over the track, and in 
stantly folded out of the way after the train has passed. 


Improved Hot Air Furnace. 

Edwin H. Camp, Jackson, Mich.—The fire box extends horizontally, and 
is made diamond-shaped in cross section, a little larger one way than the 
other, and arranged with its greatest diameter in its vertical axis. Flanges 
in the horizontal axis separate the parts below from the part above, so 
that the cold air, which is first admitted to the lower part,wil! all be caused 
to pass through the fire chamber by tubes into the upper part of the heat- 
ing chamber. The upper set of the horizontal tubes of the radiator in the 
space above the furnace is supported directly over the top of the furnace 
by two short flues, discharging the smoke and hot air from the furnace into 
it. The other tubes are suspended over the sides of the furnace by middle 
and end fides. Disks are placed on a rod, which extends along the interior 
of the upper horizontal tube and projects out at the front fora handle for 
working the disks which constitute a damper for controlling the escaping 
smoke, hot air, etc. 


Improved Vehiclé Spring Brace. 

Andrew J. McRay, Alma, Wis.—The rear end of a brace is connected with 
the rear axle, and its forward end is connected with the forward bolster, A 
rod passes up through a hole in the reach, through a hole in the brace, and 
its upper end is firmly secured to the body of the vehicle. The rod has a 
head formed upon its lower end to prevent it from being drawn up through 
the reach. By this construetion, the rod and the brace will prevent the 
body of the vehicle from being thrown forward when the wheels enter a 
hole, and will also prevent the springs from jumping up, so that the springs 
will be prevented from being injured or broken by these causes. 


Improved Drawing Board, 

Charles Poore, of Lexington, Il].—This is an improved drawing board, on 
which the paper can be placed quickly and neatly without the use of mucil- 
age or glue, and without producing stiff glued edges or ridges, and thereby 
an inaccurate Working of the T square. The board is provided with 
grooves running parallel to and at a suitable distance from the edges of the 
same, The inner sides of the grooves are slightly inclined, and the fasten- 
ing strips, of the width of the grooves, are pressed down over the edges of 
the paper, to bind tne same to the board. 


Improved Tile Machine. 

Ira P. Merwin, Syracuse, N. Y.—This invention relates to that class of 
machine in which the pipe is mounted on a vertical core in « vertical case 
supported on a base plate, so that the core can be removed from the molded 
pipe, and the latter removed in the mold case to dry, and consists of a core 
standard or core base for the support of the core, detachably connected to 
the latter by a bayonet fastening, to allow of connecting and disconnect- 
ing them readily ; also, @ novel mode of fastening the core standard in the 
machine. 





Improved Sink Trap. 

Henry Miller, Johnston, R. I., assignor to himself, George Miller, and 
Alfred B. Irons, same place.—The nozzle of the cesspoo] extends down 80 
as to afford a considerable fall of water, and discharges into the cup of the 
trap. Thence the water escapes over the edge in such manner that small 
articles, falling down the nozzle when the strainer is raised, will not be 
carried out of the cup and down the pipe. Lugs are cast on the stench 
trap, with a bolt cast in for attaching the trap by lugs on it to be screwed 
up by the nuts. This trap is adapted for the use of revolving scrapers for 
cleaning it out, if required, in case the strainer be screwed down, the scra 
pers being fixed on arms under the strainer connected to the pivot of a 
turning knob at the top of the strainer, in the center. 


Improved Paint Compound. 
George W. Pond, Brooklyn, N.Y., assignor to Mary E. Pond, same place.— 
This invention is a paint which readily dries and hardens under water 
either salt or fresh, effectually resists the attack of the teredoaspiralis 
and is consequently very valuable as a paint for all marine vessels. It 
made frem coal tar by combining with the latter nitric acid, — 





phuric acid. 
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Business and Personal. 


Tae Charge for Insertion under this head is $1 a Line. 





Annealer Wanted—To take charge of the 
furnaces in a malleable iron foundry ; must be able to 
give reference, and state where and how long he has 
peen engaged in the business, Address John H. Thomas 
& Co., Dayton, Ohio. 

To Engine Builders and Boiler Makers— 
A practical Botler Maker desires a location for a small 
shop, or would purchase an interest in one already 
established. Address J.C.,P.0. Box 2728, St. Louis, Mo. 

For Solid Wroaghtiron Beams, etc., see ad- 
vertisement. Address Union Iron Millis, Pittsburgh, Pa., 
for lithograph, etc, 

Engines 2 to 8 HP. N.Twiss,New Haven,Ct. 

Por Sale—A lot with building suitable for 
a smal! manufacturing business, in a very healthy, thriv- 
ing village, where coal and lumber are cheap. Enquire 
of Box 24, Canton, Bradford Co., Pa. 

No Keys, Key-seats, Set-screws, Bolts, or 
Pins used fast. ning the Taper-Sleeve Belt-Pulley. 
Holds firmly; can’t be thrown out of balance; easily 
moved ; can’t injure shafting. One pulley sent on trial 
to any part of the U.S. Address A.B.Cook & Co.,Erie,Pa- 

Wanted—A Good, Cheap Cotton Compress. 
Address A. Shorter Caldwell, Rome, Ga. 

Steam Air Pump Wanted—A good Second- 
Hand Steam Air Pump, capable of a pressure of at least 
40 pounds. Address J. Barnard, 23 So. 8d st.,Camden,N.J. 

C. B. Cotton & Co., Agents for the Sale of 
Patents, West Gorham, Maine. This firm are reliable,and 
possess superior facilities. Patentees will find it for 
their interest to secure their services. 

Clock Movement Stamping Cos., send Price 
List to J. F. Ronan, Boston Highlands, Mass. 

I have a small brass (stamped) article that 
I want manufactwed. 8. K. Seelye, Hudson, Micn. 

Button-Hole Worker—Patent for Sale— 
Sample worker sent for 7c. A.W. Webster,Ansonia,Ct, 

Best and Cheapest Wind Wheel Wanted, 
for raising Wateré ft. Davison & Silvers, Cranberry,N.J 

Scientific Books.—Send stamp for Illustra 
ted Catalogue. E. & F. N. Spon, 446 Broome St., N.Y. 

Wanted—Circulars and Price Lists from 
Makers of small Water Motors, suitable for running 
light machinery. Address Porter Blanchard’s Sons 
Concord, N. H. 

Safe Investment.—For Sale—Big Muddy 
Coal, Timber, and Farm Lands. The whole or one inter- 
est in 746% Acres of the Big Muddy Smelting Coal Lands, 
in Jackson County, Iilinois. Vein Sand 6 feet in 80 feet 
from surface ; five improved Farms ,with 246 acres under 
fences; Timber,such as White and Purr Oak, Walnut 
Poplar, Ash; being 500 acres. The Timber alone will 
pay for the land, The St. Louis and Cairo Raflroad runs 
through sald lands, two miles from Murphysboro, the 
county seat of Jackson County, (ll. Will sell the whole 
for $75 per acre, and take half or one third interest. 
Address Dobschutz & Abend, Owners of three Mines in 
St. Clair Co., Illinois, Belleville, St. Clair Co., Ills. 


Deane s Patent Steam Pump—for all pur- 
poses—Strictly first clase and reliable. Send forcircular. 
W. L. Chase & Co., 9% & 97 Liberty St., New York. 

Models of all kinds made to order. All kinds 
of light metal work. H. B. Morris, ithaca, N. Y. 
Tornado Windmill Co.,Elba,Genesee co., N.Y. 

Spinning Rings of a Superior Quality— 
wailmaville’ Bptantoe Ring Co., —— Mase. 
Send for sample and price list. 

Wanted—The Manufacture of “Specialties” 
made mostly of Wood. Sayer & Co., Meadville, Pa. 

The Pickering Governor, Portland, Conn. 

Portable Engines 2d hand, thoroughly over- 
nauled,at 4 Cost. [.&.Shearman, 45 Cortlandt St., N.Y. 

The Improved Hoadley Cut-off Engine—The 
Cheapest, Best, and Most Economical steam-power in 
the United States. Send for circular. W. L. Chase & 
Co., % & 97 Liberty St., New York. 

Mechanical Expert in Patent Cases, T. D. 
Stetson, 23 Murray 8t., New York, 

Gas and Water Pipe, Wrought Iron. Send 
for price list to Bailey, Farrell & Co., Pittsburgh, Pa. 

For, Fan Blast), Portable and Station- 
ary. Keystone Portable Forge Co., Philadelp™ta, Pa. 

Boilers and Engines, Second Hand. Egbert 
P Watson, 42 Clift 8t., New York. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass. 

The “Scientific American” Office, New York, 
is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the desks of the managers, 
signals are sent to persons in the various departments 
of the establishment. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price $5. F.C. Beach & Co., 268 Broadway, New York, 
Makers, Send for free illustrated Catalogue. 

All Fruit-can Tools, erracute,Bridgeton,N.J. 
Brown’s Coalyard Quarry & Contractor’s A 
Paratus for heats 3 conveying materials by ree 
cable. W. D. Andrews & Bro., 4i4 Water St., New York. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular, 

Lathes, Planers, Drills, Mil and Index 
Machines. Geo. 8. Lincoln & Co., Hartford, Conn, 

Hydraulic Presses and Jacks, new and sec- 
ondhand. £. Lyon, 470 Grand Street, New York. 

Dickinson’s Patent Sha Diamond Carbon 
Points and adjustable holder for working Stone, dress- 
log Kmery Wheels, Grindstones, &c., 64 Nassau st., N.Y. 

Peck’s Patent Drop Press. For circulars, 
address Milo, Peck & Co., New Haven, Conn 

Small Tools and Gear Wheeis for Models. 
List free. Goodnow & Wightman,23 Cornhill, Boston,Ms. 

The French Files of Limet & Co. are pro- 
nounced superior to all other brands by all who use 
them. Decided excellence and moderate cost have made 
these goods popular. Homer Foot & Co., Sole Agents 
or America, 20 Platt Street, New York. 


Mining ’ Wrecking, F um , Drainage, 
Irrigating Machinery, for sale mping. See odvertioe- 
Ment. Andrew's Patent, inside page. 

Automatic Wire R. BR. conveys Coal 
Ore, &c., without Trestle Work, No. 34 Dey street, N.Y 

A F. Havens Lights Towns, Factories, Ho 
tels, and Dwellings with Gas. $4 Dey street, New York. 

Bert Philadelphia Oak Belting and Monitor 
Stitched. @. W. Arny, Manufacturer, 901 & 908 Cherry 
St., Philadelphia, Pa. Send tor circular. 


Temples & Oileans, Draper, Hopedale, Mass. 


Buy Boult’s Moulding 
tailing Machine, Sang: Mocking, cnt a 
B.C, Mach’y Co., Battle Creek, Mich,. Box 227. 





Scientitit Imen 


es, Boilers, Pum 
Fe on Tools.1.,H. — “* Pye er 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

Price only three dollars—The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price, F. C, Beach & Co., 268 
Broadway, New York. 

Rue’s “ Little Giant” Injectors, Cheapest 
and Best Botler Feeder in the L W. L. Chase & 
Co. 98, %, 9 Liberty Street, New York. 











H. B. will finda recipe for modeling wax 
on p. 58, vol. 24.—A. J. L. can remove stains of and 
fruit by the recipes on p. 171, vol. 30.—C. A. B. will find 
that the construction of paper boats is fully described 
on p. 165, vol. 27.—J. D. G. will find details of the man- 
ufacture of tin plates on p. 877, vol. 29.—E. L. will find 
directions for canning green corn on p. 107, vol. 31.— 
W.R.H. will find a description of an wolian harp on p. 
830, vol. 26.—I. I. N. will find directions for making pa- 
per fire and waterproof on p. 129, vol. 23.—F. A. M. can 
japan smal! tin articles by the process described on p. 
182, vol. 24.—J. E. can join pleces of rabber by usiag the 
cement described on p. 205, vol. 390.—B. W. B. can keep 
cider sweet by following the directions on p. 10, vol.28. 
-F. C. R.can enamel leatherby the process given on p. 
122, vol. 27.—P. O. F. and W. R. T. do not send their 
addresses. 


O. P. B. asks: What mode of procedure is 
necessary to prevent paint from blistering and crack- 
ing? I have three doors, all facing the east, which 
blister exceedingly,from the size of a pea to that of a 
Mexican half dollar. I have had them painted twice in 
the last year, each time with the same results, blister- 
ing, scaling, and cracking. They are pine ot the best 
quality. Would boiling the oil have any effect? Or 
would hot oil, first applied, help the case? Is the use 
of shellac any advantage? A. The cause of the blis- 
tering is most probably a too rapid execution of the 
work. After the first coat of paint is put on, time 
should be allowed for itto shrink into the wood and 
get hard upon the surface before the next coat is ap- 
pitied ; and the same for each coat, when there are more 
thantwo. Use spirits of turpentine to thin the paint, 
and not benzine. 


F. A. H. says: 1. You deny that a solid 
body, projected vertically, returns to the earth with the 
same force as was used in projecting, by reason of the 
resistance of atmosphere, whereas the atmosphere has 
just as much resistance one way as the other. A. If 
you have any idea that our statement was ineorrect, 
you can easily settle the matter by an experiment. Get 
a friend to throw a ball into the air, as far as he can, 
and you catch it as it returns. Then stand off two or 
three feet from him, and ask him to throw the ball to 
you, with all his force, and again catch it; you will thus 
be able to determine whether the force at starting and 
returning arethe same. We do not think that we have 
given anyrulefor the horse power of steam boilers. 


“it you have any information om the subject that you 


would like to impart, we shall be glad to hear from 
you. 


W. E. D. says: I am building a conveyer 
to convey feed and grain and wish to turn an angle with 
a universal joint. The angle is of 110°: can the con- 
veyor be made towork? A. It would be better tomake 
the conveyor in two parts. 


J.J.T. asks: Which will discharge the 
most water,two6inch pipes or one 12inch pipe? A. 
All other things being equal, the discharges of water 
from pipes are as the areas of their cross sections. A 12 
inch pipe has an ares of 1130976, and a6 inch pipe, of 
282744. Therefore a 12 inch pipe has double the capacity 
of two 6 inch pipes. 


J. E. asks: What will restore the color to 
a black coat which has been stained by perspiration? 
A. Try ammonia. 


L, E. A. says:"In your issue ef July 29, 
wax is recommended for softening violin tones. In what 
part of the bridge should the wax be placed, aud what 
wax is the Dest to use? A. Use a bard white wax, and 
place it on the edge of the bridge where the strings are 
strained. 


B. M. & Co, say: In casting an iron roller 
around a cast steel mandrel, the cast iron always bub- 
bies up and forms, atter cooling, a honeycomo. We 
have tried borax, and warmed the mandrel; but we 
hadno better result. What will prevent it? A. Dry 
the molds and cast the rollers upright, suspending the 
steelshaft if necessary, and cast the roller rather long 
er thanis necessary. By this means your casting will 
be sound: and cutting off the top end of the roller, to 
bring it to its proper length, will take away the few air 
holes that are liable toremain there. 


J.A. B. asks: A freemasons’ lodge has a 
hall in a brick building, using the second story. The 
lower story is used for store and dwelling; and in build- 
ing, the usual method of deafening was used, namely, a 
floor midway in the juists, and ther an inch or so of 
plaster, and then the floor laid down as usual. But this 
fails to deaden the sound, in fact it seems to make it 
more hollow sounding, and the noise comes below too 
much. Our propositionis to lay strips one inch thick 
on the floor,ssy 1 foot apart, and then fill thateven 
with mortar, and lay another floor tight on that; will 
you please inform us about it? Would several thick- 
nesses of sheathing paper, tacked down under the car- 
pet, help it? A. The deafening was probably put in 
with a loamy mortar, which is too often the case, and 
has since shrank from the wood and cracked, and per- 
hepsturnedtodust. If it were possible to take up 
the floor and put in a fresh layer of good lime mortar, 
it would help it. If not, two thicknesses of building 
paper laid under the carpet would improve it. 


R. M. says: 1. I have a boiler about 16 
inches in length and 8 in diameter. What would be 
the best size for a cylinder for sucha boiler? A. You 
should use a cylinder of linch diameter and 2 inches 
stroke. 2. What could I best make it of? A. Either of 
iron, brass, or white metal. 8. What should be the 
power tothe pressure per square inch? A. It will 
equal the pressure on pistons in pounds, multiplied by 
space passed over in feet per minute, and divided by 
33,000. 

What power is required to run an ordinary sewing 
machine? A. About one thirtieth of a horse power, on 





an average. 





W. 8S. P. says: I have hit upon a crank 
which gives two strokes of the pitman to one revolu- 
tion of the crank shaft. I made a model and showed 
it to several machinists, and they al) said that they had 
bever seen or heard of anything like it. Do you know 
if such an invention was ever made? A. A device for 
the purpose 1s quite old. 


M. & H. ask: Will leather last longer than 
rubber, if continually under sweet water, and bent for- 
ward and back under a little strain? How long will 
each last? Is there any other flexible stuff more dura- 
ble for thesame purpose? A. Rabber will generally be 
the more durable of the two. We cannot answer your 
other questions without knowing more details. 


A. 8. asks: Having to renew the firebox to 
my hot air engine, having « cast iron bottom with 
flange on the same and sides of heavy sheet iron, I find 
it impossible to draw the sheet tron to the bottom tight, 
although the rivets are only }§ inch apart. Can you tel) 
me of a cement that will close them and withstand the 
heat, the bottom being often of a white heat? The 
leaks are small. I have tried pulverized firebrick 2 
parts, with 1 part plaster of Paris, also litharge and gly- 
cerin. The former is the best, but flakes under the in- 
tense heat. A. A well made rust joint may answer. 


R. G. T. says: I have a spindle of three 
inches diameter, and I want to bore 8 ring out, driving 
fit. What additional allowance am I to make to get 
that ring to go on, and what is the specified rule to take 
in practical work of thet kind? A. Set your outside 
callipers to just perceptibly touch the shaft, and your 
inside callipers on a pointed wire gage to barely touch 
the points of the callipers, and to barely toueh tLe hole 
inthecollar. Why do you not try the spindle in the 
Collar while the latter is in the lathe? If the collar is 
to be a permanent fixture, why not warm it and then 
shrink iton? There is no rule asto the allowance on 
caliipers for a driving fit; it is too fine an opera- 
tion to allow of any practical rule. An expert work- 
mancan rely upen his judgment; ethers try aad re-try 
the fit. 


B. H. 8. says: Iam running an engine of 
the following dimensions: 20x26 inches cyliader, 125 
revolutions per minute, 100 horse power, 7 inch crank 
shaft, and 11,000 lbs. fly wheel of 12 feet diameter. 
Theres an opening insteam pipe from steam dome to 
engine of 5 inches diameter, and east fron steam pipe 
18 feet inall, with Selbows. [have Sboilers,24 feet long 
and 43 inches diameter,with two 16inch fluesin each. A 
steam drum runs across the 8 boilers at \ the distance 
from the back end of boilers. The dimensions of steam 
drum are 18 inches diametyr, 14 feet length, and there 
are three 4inch openings in At certaiv 
times, just after fring up, we have a severe rushing and 
hissing sound just as if steam were passing very rapidly 
from one boiler to the other; this lasta for Sor 4 sec- 
ondsandisthen followed by a heavy thumping and 
rumbling noise and a quick sudden jarring >of the botl- 
ers. Allof this probably lasts for 6 seconds, and at low 
stages of waterand high pressures of steam; and the 
needle on the steam gage shakes and trembles, and the 
water leaves either the middle boiler or one of the side 
boilers. Can youtell me what is thetrouble? I think 
the openings in the mud drum connections are too 
large, and the water passes from one boiler to the 
other from uneven firing. A. The trouble seems to be 
caused by excess of pressure en one boiler, due to un- 
even firing. We have frequently pointed out, on form- 
er occasions, the trouble and danger likely to result, 
from this arrangement of feed pipe. Each bol’er should 
be fixed so that it can be supplied with water inde- 
pendently of allthe rest, and so that water cannot be 
forced from one boiler into the other, 





G.& W.say: Sixty days since we put up a 
boiler of 44 inches diameter and 2 feet long, with nine 
6 inch return flues, to run a 12 x 3 engine twenty feet 
distant, and connected taereto by a steam pipe of 2% 
inches diameter, with a furnace 18 inches deep and 
bridge wall carried within four inches of boiler and cir- 
cular in shape, with side walls 3 inches from boll- 
er. The side walls are carried up to make fire linings 
high, and there is a combustion chamber, at rear of 
bridge wall, 16 inches deep, divided by two walls equa) 
distances apart, and carried up like the bridge wall; but 
it fred hard and ate up too much fuel. We changed it 
several times with no improvement, and now have the 
bridge wall 5 feet 2 inches below the boiler. We took 
down the division walls of busti bamber and 
filled it up to within from 9 to 12 inches of boller; but it 
is not as good as at first, firing much harder and not 
keeping steam socasily. We use shavings from yellow 
pine for fuel. We sometimes run three planers, besides 
acarpenter’s shop. We require 100 Ibs. steam to run 
everything well, but cannot keep it up now by any kind 
of firing. Our chimney is 30 inches diameter and 40 
feet high. We shall await your advice before changing 
again. A. It may be that your furnace is not large 
enough, that yourgrate bars are of the wrong kind or 
improperly set, that there is a large leak of steam in the 
engine,that the boiler is not large enough for the work, 
etc. Matters of this kind are best settled bya good en 
gineer, after an inspection. 


J.D. asks: 1. Of what horse power should 
an engine be to run a hoat 25 feet long and 4 feet wide, 
built with a flat bottom (like the boats on the Missis- 
sippi river) with a depth of 18 inches, with a 12 inch 
guardoneschside? A. From6to8. 2. What amount 
of tunnage could such a boatcarry? A. From 8 to 4, in- 
cluding the weight of the boat. 3%. Woulds propeller 
or stern wheel be the most efficient? A. Stern wheel, 
probably. 4. Which would be the cheapest? A. There 
would not be much difference in cost between the two. 


A. M. 8. asks: What will be the pressure 
on 128 square feet when the wind biows against it at the 
rate of 40 miles per hour, 20 miles per hour, and 10 
miles per hour ? 


A. Velocity of wind, in 
miles per hour. 
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2. Would the pressure be the same if the air was still, 
and the plane moved against it at the same rate? A. 
Yes. 

1, What is the cost of aluminum? A. About the same 
as that of silver. 2. Can it be procured in this coun- 
try? A. Yes, 

N. B. 8. asks: Where was the first railroad 
on which the first locomotive engine was used, for con- 
veying passengers or freight, in this country? What 
was the date thereof? A. The late Joseph Harrison, 
Jr., states that the first locomotive run in America was 
the “ Lion,” built at Stourbridge, England, and used on 
the Delaware and Hudson railway in 1829. 

A. & W.B. C. asks: Howcan we soften a 
broken circular saw,so that we can easily cut it up to 
use the steel for other purposes? A. Make the steel 
red hot, and leave in aheap of dry sawdust till cold. 
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G. D. asks : Suppose a man were stationed 
at every degree, or only four minutes of time apart 
around the globe, and aman should start from New 
York, say at noonon Monday and keep pace with the 
stn, which station would first inform him that it was 
Tuesday noon? A. At 180° from the meridian from 
which time is reckoned. A! vessels keeping Greenwich 
time change the date one day either backward or for- 
ward, according as they are moving east or west, in 
pasting the place where the longitude is 180°. 

At what place opposite the sun on the earth should 
an observation be taken to be in a straight line through 
the center of the sun and the earth at the moment of 
perihelion, in order to establish a point in the heavens 
at the moment the earth is nearest the sun? A.The time 
of the earth's perihelion passage is given in astronomt: 
cal almanacs in Greenwich time, and an observer who 
wishes to be on the line between the centers of the sun 
and of the earth at that time must place himself on the 
meridian of longitude there indicated. 


M. H. R. says: Ihave a large brick build- 
ing, built of common brick, which [ am now having 
osinted and penciled. Would you advise me to mix 
any liquid glass with the last coat of flat brick red, or 
to put on a coat of liquid glass, after the painting and 
penciling is done? If the liquidor solubie glass makes 
a permanent covering, [ think it would be a valuable 
addition to put ona last coat of it, as otherwise ina 
few years the of! dries in and the red will rub off unless 
& coating of ollisapplied. Perhaps it m ght be well to 
wait a yearor two before applying the glass. A. We do 
not think the useof soluble glass would improve the 
paint; it is used mostly forinside work. If your build- 
ing is a new one, it would be better to let it stand as 
long as possible without painting, to enable the walls to 
ary. 

P. D.—The problem of a boring bar bei 
outof true, boring a true or oval bore is capable o 
three explanations: If by“ being out of true with the 
lathe sheare” is meant that the bar is out of true as if 
in consequence of being bent to its length, it will bore 
a true hole, providing, as stated, that the carriage feeds 
uptothecutter. If the term “out of true with the 
lathe shears” means that a line d awn between the cen- 
ters of the lathe will not be parallel, both horizontalty 
and perpendicularly, with the shears of the lathe, still 
the bore will be true if the boring bar rune true and the 
cutter head feeds along the ber; If, however, in this lat- 
ter case, the cylinder feeds to the cut, the bore of the 
cylinder will be oval. Boring bars with immovable 
heads are not, however, under any circumstaaces good 
tools to use, because their length must necessarily be 
twice that of the length of the cylinder; hence they are 
not so rigid, and are therefore more liable to jar and 
spring than bars having traveling heads, which need be 
only long enough to allow the head to pases through the 
cylinder. 

E. L. E. and others: A child is in the sec- 
ond year of his age when he has completed the first, 
andso on. So thata man is in the twenty-sixth year of 
his age when he has completed twenty-five years, the 
twenty-sixth year commencing on the twenty-fifth an- 
niversary of his birthday. 


W. P.G. asks: Where can I get a copy of 


the American Astronomical Hphemeria? A. At the Hy- 
drographic effice, Washington, D. C. 
J. H. G. asks: What objections are there 


to the use of raw gas tar with clean bar sand, thrown 
on as applied, fora ting on a0 English rooGng felt ? 
Would such a coating last, say,two or three years? Gas 
tar is sold here for eleven cents per gallon. Will it last 
long enough to pay for the putting iton? A. Gastar ie 
used asapaint or varnish on wooden fences, and al! 
wood exposed to the weather, and is found to be bene- 
ficial as a preservative; especially is it used to advan- 
tage on the bottom of fence posts in the ground, to 
prevent decay. lt will nodoubt preserve the felt, and” 
we do not know of any objection to its use, But they 
charge you too much for it; twocents per gallon is 
enough. 


G. W. S. asks: Is there any device for ta- 
king steam out of a boiler by a tabe and conveying it 
under the grates of the fireplace, to keep the fire down 
when the engine is stopped? A. We do not know of 
anything of the kind. 


C. asks: How can I blue gun work? A. 
Having a quantity of charcoal asbes on an iron plate or 
in a box, place over the fire and heat slowly. Put the 
articles to be blued in the ashes; and as they heat up, 
take out occasionally to observe the color. When the 
color is a blue, do not take them out, but leave them 
until they have become white again, when they should 
be taken out and sliowed to cool. By returning the ar- 
ticles and re-heating, you will have the second blue; 
the first will rub off easily, but the second will wear 6 
long time. 


H. D. A. asks: What isthe correct weight 
of cast iron balls of 6% inches diameter, made of hard 
iron, such as is used for car wheels? A, Average weight, 
about 24 lbs. 


Z. asks: How many lbs. of steam of 
160° Fah. can one Ib. of ice condense, leaving ite water 
deposit at 80°? A. About 0182 Ib.,if there is no loss by 
rediation and conduction. A line in our Bust ness and 
Personal column will doubtless obtain an answer to 
your other questions. 


H H. H. asks: 1. Can an engine be made 
to cut off at any desired point with a cut off valve work- 
ing on top of an ordinary slide valve, by lengthening or 
shortening the cut-off vaive rod? A. Yes. 2% If so, 
what ts tne relative position of eccentric? A. The 
cut-off eccentric should be set so that the cut-off valve 
has motion coincident with that of the piston. 


W.C. asks: Will you please tell me the 
usual proportion betwen the high and low pressure 
cylinders in a compound engine? A. The low pressure 
cylinderis made from 2} to 4times as large as the high 
pressure. 

Is it difficult to determine the horse power of a leco- 
motive? A. It would be necessary to attach a dynamo- 
meter to the locomotive, or to take indicator diagrams 
from the cylinders. 

Is the Science Record printed every year, and can I 
get back numbers? A. Yes. 


J. B. says: Ihave seen it stated that, for 
accurate shooting, a muazzis loader beate a breech load- 
er. Is this the case? A. A good breech-loading rifle is 
better than a muzzle loader. 


C. M. A. says: 1. In a late number of your 
paper you advisea correspondent,who wants to build a 
sai] beat sixteen feet long. to build a center board boat 
six orseven feet beam, and cat-rigged. Whas ts a cat 
rig? A. Single safl with boom and sprit mast. 
Would you have the boat ciinker-bullt or caulk-seamed? 
A.Caulk-seamed. 3. How far from the bows should the 
widest place be? A. From 8% to 10 feet. 
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ES. G. asks: In. setting the. valves on a 
locomotive eng‘ne fa which th row of her eccentrics 
had been changed from 5'0 5)¢ inches, I could not get 
her valves square. I first set her at full stroke; end 
when booked up she was out yery baaly. I laidit to 
the links, Dat do not think the feult was io them alto- 
gether. | pext eet ber hooked up to 13X% nches. and 
found tbat at fallatroke,oa the forward center, giving 
her bo lead and puttiog her op the back center,sbe was 
bitnd & of an ipeh. This was with the reverse lever 
in the torward motion, with the engioe cold. Tne valves 
have Lig outside lap and \ tuside lap. When sbe went 
cut, ene was square at fullstroze. I told the foreman 
that the expanston hed divided that inch bilod, and 
made her dling inch on each exd. Was I right, and 
what is the ressen we can get ber square only at one 
notch? Would the link liftersafiect itany? They are 
very sbort. A. lt ts generally tmpoesible to get equal 
action of the valve st each end,on account of tbe an- 
gularity of the connect'ng rod,etc. A valve which is 
right when cold ta freqaently very mach outof adjust- 
ment when steam tsturnedon. A trial with tbe indt- 
cator is the surest test, and In genera] the only one 
that can Dereliec upon to ensure accuracy. 


B. W. says, in reply to W. H. M. L., as to 
accelerating the Makiog of good butter in warm weath 
er: When mlik is reduce1 to between 50° and 60° Fab.. 
i diately after ing trom the cow, the cream will 
rise infourhours. If the temperature is kept at 54° 
without varta*ion or agitation, sll the cream will come 
to the sarfaceia ope hour. Ose of the secrets of nia- 
kiog good Datter is to remove the cream before lactic 
acidcommencestoform. Hence tbe rcason why farmers 
who have mi ikhouses situated over coo) spriags invari- 
ably make the best batter. A few years ago, business 
necessitated my rematning in the South for avouttwo 
years; aud feeling 'ne want pf good, fresh batter, [ ar- 
raogeda block tin worm in s wash tub, with funnel in 
upper part, the lower end protruding through the side 
of thetub nearthe bottom. I filled the tab with ice 
water, and as the milk came ia pails from the cows, 
poured the rmailk through the worm, regulating the fow 
andtempsratare by pouringit in Lcould run it off at 
5°, and Kept it so for one hour by setting the pan in ice 
water, wren the cream was removed and churned, ma- 
kiag the “ Simon Pare.” “Orange county” milk will 
Keep one day longer without souring by the same pro- 
cess. 


W. H.W. sare: In your issue of July 25, 
F. E T. says: “ Piles driven in sa\t water on the Soath- 
ern coast are very sooc destroyed by worms. They 
might be protected by metal sheathing. bu’ that is too 
expensive. isthere any method koown, doth cheap 
aad efiective, of securing wood against the attacks of 
these worms?” You add: “ Weshalibe giad to receive 
replies to the above for publication.” Thorough coat- 
fog with amorohous black lead paint will effectually 
deter the worms ; they will po more attack the carbon 
of that patnt than they would charcoal; only by an 
abrasion which shall lay bare the wood, is there apy 
danger fromthe worm. The paint should be carefully 
made, wholly with raw linseed ofl, Let each coat be 
well worked on, and perfectly dry before asucceeding 
coat be put op; polish each coat gently with sand paper. 
Three or four coats of good pai.t, properly put on, 
will prevent any attack by the worms. This paint be- 
comes exceedingly hard, and adheres with singular 
tenacity. 


B. says, replying to the — of H. D. M.: 
“Howean [clean petroleum barrels, fitting them to 
hold citer?” Sceam the berrels by means of a pipe 
from a botler introduced at the bung bole until all the 
gilueand dirt comes away, then wash once or twice with 
scalding vinegar. The outside is of course to be cleaved 
with a brush and soap and water. Petroleum barrels 
cleansed in th's menper,and with wooden hoops and the 
usual plastered ends, sre extensively used in Europe for 





“shipping the finest salad otis which come to our tables. 


©. B.L says, in reply to J. A.J , who asked 
how to kill house files: Filla tamoler abont half full of 
soapy water; cat a piece of pasteboard some what larger 
thap tae top of the glass; cut a hole in the middle 
about the stze of accent: then smear one side of the 
pasteboerd wih molasses or other sweet stuff and taro 
it ao that the molasses will be on the lower side, nearest 
the weter. Be careful notto get any of the molasses 
om the outside of the pasteboard; and put tt in the 
pince frequented by the fies. Intrying to get the mo- 
lasses, they will tumble off and be drowned, You will 
s00a have s tumbler fu.) of fies. 

B.C.asks: How can I meltsteel scraps in a 
cructbie, aud heve it retain the pature of steel? My 
expcr'mente thus far, when the steel] was melted and 
poured into a saad mold, have produced cas'ings of a 
very poor kind of rotten shite iron. —J. E. asks: How 
is the p-osphorvs light («hich the Navy Department 
have adopted) made?—D. C. G. asks: Why is it that 
some of the baman teeth (most frequently the cuspids) 
beve corragations or rings around them, simular to cor- 
rugations sround the horns of cattle?—C. B. F. asks: 
Will some one give me ful) instractions for making a 
raciog boat? 


COMMUNICATIONS RECEIVED. 

The Editor of the ScreENTIFIC AMERICAN 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
«pon the followiag sabjects : 

On Feathered Arrow Heads. By C. J. H. 

On a Mechanics’ Political Organization. 
By V.T. 

On Davies’ “ Arithmetic.” By L. H. 8. 

On aa Improved Furnace. By B. T. B. 

Ona Mosquite Net. By L. E. 

On Lightning Rods. By B. W. 

On Ice Mechines, 3y J. W. H. 

On Aerial Navigation. 8y D.and by J.H.D. 
Also eaquiries and answers from the follow- 

ing: 

A.0.L.—0. M.—G, W. B.-ELE.F.—P. & E.—W. RB. T. 

~—J.8,8 





HINTS TO CORRESPONDENTS. 
Corresponilents whose inquiries fail to ap- 
pear should repeat them. If not then pub- 
lithed they may cosclud- that, for good rea- 
sons, the Editor declines them. The address 
of the writer should always be given. 


Enquiries relatiag to patents, or to the pa- 


tentability of inventions, assignments, etc., 
will not be published here. All such ques- 
tions, when initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all; but we generally 
take pleasure in answeriog briefly by mail, 
if the writer’s address is given. 

Hundreds of enquiries analogous to the 
following are sent: “Please to inform me 
where I can buy sheet lead, and the price? 
Where can I purchase a good brick machine ? 
Whose steam engine and boiler would you 
recommend? Which churn is considered the 
best ? Who makes the best mucilage? Where 
can I buy the best style of windmills?’ All 
such personal enquiries are printed,as will be 
observed, in the column of “ Business and 
Personal,” which is specially set apart for 
that purpose, subject to the charge men.ioned 
at the head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 
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Alloy to resemble silver, V. &. Campbell.......... 153,154 
Ama/gsmator, ore, Kirk & Ayers.......c.seseseeee 158.171 
Baking mold, G. Wingate..........csecccescceceseee 158 114 
Bale tie, cotton, W. Cooper ........................ 158 S17 
8-11, cal, 8. G. Levey ....... ecceceee 158,262 
Bell, door, W. H. Nichols ........cccccceseeeecesees 153,271 
Belt stretcher, G. EB, Bart.......cccececeseccserseees 158,152 
Belts, lacing, G. B. Burt........-.-sseseees - 158,158 


Biower,ro ary pressure, W. Pructt.... .......... 
Bo'ler and air furnace, steam, A. B. Wilson....... 158 211 
Boller covering, Irops & Clayton..............+0+++ 153,37 
Botler, wash, 8. Whitoum ........-...cccccecerseces 153,410 
Boo« rack, seif-adjus’ing, I. Walker....... 
Boot and shoe, J. L. Joyce ................ 
Boot and shoe heel, H. H. Bigelow..............+.. 158,306 
Boot heels, making, McKay & Fairfield............ 158 360 
Boo: heels, compressing, H. H. Bigelow........... 153,805 
Boot and shoe last, F. S. Prentice.................. 158,376 
Boot tacking machine, Thompsoa & Bergh........ 153,183 
Boot bilackiog mechine, B. Palmer................. 158,274 
Bottle stopper, F.Sennex.......................... 153.380 
Gox,C. F. E. Blood ... cncovccccsccs SUED 
Bracelet, C.E Hayward ......................... 158,219 
Brick machine, G. Bouauriot ...................... 158,189 
Broom, sacking, C. H. ToI......................... 153,226 
Brush, BR Ashworth ...........cscces 
Bullets, grooving, H. Borchardt...... 
Bung hole lock, Faube! & Koorr................. 158,288 
Batton fast .G L Robi ... MOB INO 
Button fastening, D. Heaton .... 
Can for o'l, etc., A. C. Stoessiger...........+++++.« 158 393 
Can for shipping olls,etc., Moore & Hickey....... 153 268 
Can, of], Clayton & DoDbInd..........cerccseeecerese 18,157 
Can opener, A. V. M. Sprague ......... 
Cannon, msking rings for. J. F. Allen........-..+. 158,26 
Caraxie box, D. A. HopKins...........cesseceeeeees 158,255 
Car axle box, L. A. Perrot ........ccccsccsscccecees 158,811 
Car axle, railway, H. H. Rhodes ... 
Car Drake, S.C. TOft.... nccccoe-- seserocscccscees 190,288 
Car coup'ing, F. A. Gardiner..........ccccccsssee » 158,380 
Car coup! ng. 8. R &Z. M. Hibbard............... 158,67 
Carcoupling,G W Patnam...........0..+0- 
Car coupl'ng, C. Schnoor .........ceseeeeeee 
Car coupling, &. P. Terrell ........cecccecseees 
Car coupling, Wiikinson et @l...........ssess0+ 
Car, street, W. J Wilson........... 
Care, apparatus for moving, E. Hedge............. 153,386 
Carding machine doffer,H Holjcroft ............. 153,340 
Carriage ranoing gear, Herrinton & Irish ........ 153 $37 
Carriage shaft and pole.O. F Van Marter........ 153,08 
Carriage wheel, T. We@VEr ......6--eeceseseeveseses 158,207 
Cartridge shells, loading, L. A. Beardslee... 
Cellalotd molding, R. F. Hant..........cccceceseeee 158,196 
Cereals for food, L 8. Coichester...........++..00- 133,210 
Chair fen, rocking, BE. C. Hall.......ccccccccecceces 158,835 
Chatr, foloing, E. A. Gold .........ccceveeecereceee 158,382 
Chair, spring rocking. 8. Fallon..............++. ++. 158,826 
Children from falling, preventing, J. Konigsberg 154,266 
Chocolate, etc., preparing, Evans & Dyson....... 153,325 
Charm, J. B. F. Dowell ......cccccccoscccccccccccee 158,52 
Cbharn, R Murphy ...... + seescccees.cocsscescsecces 158,563 
Cigar machine, W. J. Wadeworth.................. 153,288 
Clamp, floor, J. Carlile.... .........00. 
Ciamp, joiner’s, C. 8. Van Wagoner ... 
Clamp, etaging,C.E Richards ........ 
Clothes wringer, B. Smith....... 

Clateb, E. W. Keily........ .... 1OA,I90 
Cock, lock stop, J. Douglass .............0..s0006- 158 821 
Column, wro ight tron, C. H. Kellogg............. 158,120 
Cord, etc., making, W.H Defrees 
Corset steels. etc , cover'ng, E. Geary, Jr........ 153,217 
Cotton, opeuleg ana cleaning, J. B. Wendel .,.. 153 406 
Cottoa seed haller, P. J. Martin, ........cc00ccesee 153.268 
Crib, child's, J. W. oe ceecceccccccceooeces 
Cultivator, P. P. Hill ....... 



















































Dental engine, W. Stow .............46 cereseerereee 158,208 
Dish, pickle, V. M ——— +o» 153,221 
Door spring, C.8 Van Wagoner ..............0<.. 158,402 
Draft productog apparatas, G. Wingate. soscesess 153418 
Dredging bucket, T. Symonds ................ 
Dredging apparatus, hand, R. R. Osgood..... 
Drilis, sharpening twist,C. Van Haagen .... 
Edge plane, P, Bauer...... 
Elevator, hay, A. J. Nellis ..............cc.ccececes 158.209 
flevators, safety stop for, Beyins & Wels......... 153278 
Kaameled metsi articles,G. A. Burroughs (r).... 5,978 
Engine, compound, W. Baxter, Jr .........++0.+5 158,300 
Eagine, rotary, L. W. McKenney .....066 «scceees 158,175 
Eraser, & Welesenborn...,....,....c0sseveeceerenes 153,408 
Evapors*ing d'sh, graduated, W.G. Dinwiddie... 153,159 
Fae box lamp veotlletor, J. B. Slawson.......... 158,484 
Fate, trea'ing, F. J. Kratt..........cccccoccoee 
Fenee, wire, T. A. Soeskmen..............0..+ 
Fifth wheel for vehicles. W. Fisher. seve 















Fire extinguisher, 8. 8. Lippin é 








Fisx, cleaning, Jerome & PUAB ccna sveccece cocccee 158,260 
Flating and smoothing fron, B. F. St. John...... 153.285 
Fruit jars, forming vecks of, T. Htpwell.......... 158.998 
Furnace, hot afr, J. Fridley, Jt.......0--+<y-seeee++ 15%,'66 
Farneces, condensing fumes from, Kirk & Ayers 15,175 
Fasee, satety biaz'ng, G. C. J. Sneider............ 153,'8! 
Game board, J. Butt.... eos ereee 150,286 
Gae making, W. Vincent .......-cescecesereceeeeees 158 '84 
Gas motor eng‘ne,G. W. Datmler... eee 153,245 
Gas purifier, J.R Smedberg .......++. 
Gas retort, g.J.R Smedberg ... 
Gate, aut ‘ic, R. E. Ch 
Gate, farm, Molitor & Renkert .......... 

Gear cutting machine, J.A Peer.......-..0+¢ 
Generator, carbonic acid.O. Zwietusch (r)...... 
Glue dryer, J. BarDan*Od ........................ 168,148 
Grain cleaner aod scourer,C. Custer... ....... 158.38 
Grain cleaver and scourer, W. W. Ingrabam...,.. 153.169 
Grain scales, C. J. Pammo ............................ 163.89 
Grapnel, J. B. Toselt  ..-.cccseeee 
Hanccaff, Broome & Wood........ 
Harrow, S. Burgees .......... 
Harrow, A. B. S2te8 ....05 eveceeee 
Harvester. A. —— 
Ha chet, R.A. Morrison 
Aate. dic for shaping, D. Dennis ........seseeeee0+ 158.191 
Heel lifts, ete., «omor — J. Eitieca..... overs 158,363 
Heel plate, sdtustable, H. W. Danforth........... 158,319 
Bemmer, J. H Be@t..oc.-ccccse-scecccescccccceseee 158,20! 
Hinge for safe doors, P. F. tae — 153 848 
Horse detacher, A. Barer.......................... 151281 
A ree power, J. 3. SCHON ....................... 153,831 
Hydraulic cane) lft, E. Clark ...................... 158,156 
lee house for meat, etc., D. T. ConKklin.......... 158.248 
Indicator, C. A. DaDNaM .......... .............·. 158,160 
Ioking apparetus, G. D. Morse . cccccccccoesescccconghOmeb et 
trop, burning. C. P. Benolt ........................ 153 303 
Lrontt g board, R. Comtas .......seccerseenceeseeeees 153.242 
Jack, lifting and carrylog. W. H. Godtrey........ 152,331 
Lampbd'ack, making.J BH. Bottenderg.........++. 158,234 
Land marker, S. Philips .......................:... 183,872 
Latck, knob, D. WOlE ........ceesceeeseees 
Latch, reversible. L. Weston.........++++ 
Lathe, H. Bickford .......... 
Locks, W. Baldwin.......... 
Lock, H. Winn .....+++ se 
Lock, s€0),8. Wright .............................. 158,293 
Lock, ete., hasp, C. F. Leopold ................... 158,954 
Locomotive chimney, G. W. Valtt ............:.... 153 407 
Locomotive wheels, raisine, J. M. Farrington... 153,165 
Looking glass and photo, I, N. Shatto ............. 158,288 
Looms, let-off mechavism for,J Mason.......... 153.264 
Mandrell, expanding, H. P. Ring .......... coos 158.37 
Measure, adjastable liquid, J. P. Lettzell.......... 153.852 
Meter. liquid, F. A. MOFl*¥ ....................... 158.222 
Mill, cider, Whiteley ef Gl., (1) ........... ......... 5,978 
Mil), ctder, H. L. Wiytman OD ccécconnscocsedesdsce OOO 
Mill, rolling. Cnaltant & Hann.........seeeeeeeeee++ 158,239 
Mitering machine, J Jones ...............:.....:.. 158,343 
Mitten and glove, K. D. Burr....................... 158,151 
Molder’s flask, J. McCiure.........-..++++ 
Molding articies from pulp, J. R. Moffitt.. 
Music leat turner, W. Elis. ......................... 158,162 
Nasal douche, M. F. Potter.........cceceoseeseeseee 158,276 
Nozzle, E. 8. Bristol ....... 
Nat lock, R. H. Doane.....-....ccescvceececececeses 153,182 
Oll colors, coating paper with, Gotb et al...... ... 158,218 
Oll, treating cotton seed, H. Goldmann............ 158,261 
Ores, drying, R. Tests .........6. -cceceeeseece-ceeee 168,897 
Ores, machine for pulverizing, Kirk & Ayers ..... 153,172 
Organ, reed, R. Burdett .......6.-cceceeeeeees 158,140 
Overalls, H. F. Wood wacrd ................. 
Ox yoke, J. Ermhout..........+++ 
Package tie, A. Miller..........- 
Paper bag machine, Appel & Mathes. 
Paper Dox. R. RItter.......ceveccccecseecscesenvesees y 
Paper folding mechine,C. Chambers, Jr. (r)..... 5,974 
Paper pulp wood grinder, F. A. Cushman......... 158,19 
Paper, roller for winding, B. G. Read.............. 153.277 
Pavement, C, Pinnington .........scsccsceseseceess 153.874 
Paving tiles,ete.,concrete for, T. Heap ..........+. 158,258 




















sesseececesees 153,214 
pocvcceee cove 1082S 
seccerssececees 153,864 













































158,1€4 
Photographic picture, S. F. Conant...........s0++. 153,158 
Pickaxes, forming eyes of, W. Andrews........... 168,228 
Pin, safety, J. Poznanek!..........cceceesseecccseess 158,198 





Pipe, blow, G. W. Love ... ..... ossecubede oe. 15387 
Pipe, cement lived sheet metal. P. Ball. .. 158,298 
Pipe, mold for earthen, J. H. Root ............... 158,180 
Piston, C. E. Emery ......... —E 





Plane, beach,G. M. Thompson ..,.... 
Planing machine, metal, J. L. Hewes.........+++.. 158,254 
Piaoter, corn, J. See Pa errr rere: 153 147 
a. Tt; Te acacdae . <ogsgoocesqcesoqosaouhenane DEE 
Piow, carriage, G. W. Hunt..... 
Press, cider, W. 8. Dyer ......cccce-cocccccccssevecs 158,924 
Prees cocton. V. Walker ............csccedevees 158 289 
Press, cotton and hay, G. W Grader. scccccccsences 188,388 
Prees, hay aed cotton, F L. Kirtley..... 
Piinting prees,C. A. Cadwell .......ccceceees 
Pamp,siphoa steam, C. Rogers... 
Pump, steam, W. Atkinson ..... ocdcvedccosoes sees 
Pump, steam vacuum, J &. McPnerson .... 












Pamos, operating, Sm’th & Jactson.... .... 158 389 
Panache, etc., operating, C. H. Reynolds.... 138,279 
Partfler, midditnags, Wiliford et @l .........cceee00 153,401 


Rediator, steam, J A. Miller .......-ccesccscevs+s 158,176 
Ratl-drilling device, J. 3. Lane ......:.......... 158,261 
Rauroad rall j int, Shalters & Ray...........+.++. 153,205 
Ratlroad switch, A. B. Edmands .............0+-+- 153,161 
Ratiroad swi'ch, B Pierre ......cccccccsseseeveees 









Rake, horee hay, B. Norse 





Reflector,C.F J ..... 


Refrigerator,J.M. Blaiedell .............eeeseese0+ 153,307 
Reepiring apparatus, A. Galibert ............060+- 153,194 
Roofing composition, G. Steinmemann (t)......... 5.978 
Saah fastener, L. Weston .........cccecseseseesesses 153,203 
Sash holder, N. B. Bates ..,...ceccscccsseseeseeseee 153,232 
Saw arbor, J. Torrent.......ccccccscceseeceeseceeess LBALO 
Saw Miil,J Brown ........ccc-coccccscccesceceseces 153,818 
Saw mills, log turner for, S. Keller..........+. «++ 158, 46 
Saw-setting anvil, M. Hitchcock........-s0s-e+++++ 183,889 
Scaff sid, F.8.D Newhard ........sccccccccccecees 158,270 
Scow, top damping, T. SyMONAS.,.....+000c-0000ee 158.896 
Seeder, J, F. Keller .........0006 
Seed'ng machine, J. H. Jones.. 

Sewing machine, T. A. Weber ......0ccecccecseeees 153.210 
Sewing machine heumer, R. Price............6000+ 153,174 
Sbade holder, lamp, Merrtiletal ..... 
Shatting, unfversal, T. Welham (r).... 
Saeet metel cap die, Mason & Perry... 
Shirt bosom, J A. Myers..........-.-+« 
Skate, roller, J. Penton ......... 
Skirt protector,M. H. Chase ............-... eves 158,314 
Siates. composi.ton for artifictal, H. W. Holly. ++ 154,195 
Sptke extractor, M Big“hiM ....................... 158,288 
Spindle, ladricating, A. M. Wade,.......... 





Stalk cutter, EB. P. Lyme ......scccscseee 
Stove board, A, D, MeMaster DD cndcevoccsecocesse 5,980 


hove, J— Love & Praden .... 


te eeeeeeecees voce 108,958 


Stove, lamp or gas, W. J. Laval . eves 158,381 
Table, froming,G. C Palme ....................... 188,278 
Tap, rcrew, J. Ooox .............. ++ 153,816 
Telegraph appara’us, R K. Boyle ... sees 153,309 


Temperature, reg ilatiag.O Naamynn ......,... 153,838 
Torashing, dust catch for, R. Z. Bader...,........ 153,280 
Toy, J. A, Cramaall ......c.ccreccccces-ceeceseeees 158,244 
Toy whietle, J. Cnarkel . ose ° 

trap, fly, A. L. aod V. a. Wells. eee. 
Trap, mole, T. Brannan .........e0000 
Treadle, H. A. Maniey...... 
Treadie, J. W Staples ....... 











seeerenees 158,186 
soveverees 153 235 
secececees 158,359 


Valve, check,G %. Cran+ —9* .. 8.975 
Vive, steam regulator, G. Samaer..,,. 
Vehicle bub, Polsier & Gumont .......... 
Vehicle spring reaco, &. Grimshaw.... ... ...... 153,334 
Vehicle spring recoil arrester, J, P. Leitzell...... 153,253 
Vehicle wheel, ©. T Sle eer... .cccseee.ceeeee-eee 158,384 
Veneers. cutting, C. MIO0 ......0-cecceeesceeseeees 1 8.365 
Veseel, tron, R. Powell ........... cee sesccees 153.375 
Vulcapiziog flssk, robo-r, H. M. Edson CP) -c0.0. 5979 
Weeor runo'ng gear, J. RBd 63.201 
Washing machine, D C. Micchell .............0. 153 266 
Wash'ng machine, C C. S0OW ........cecccenceee 153 224 
Watch case bow, J.C. Dueder 2... .ceccce cee sees 153,217 






Water closet, J. I9DES ..cccccrceesseccccoscce. cece 153,197 
Warer filver,H. T. Vaders ......... excess 155,406 
Water wheel, J. J. Dodson......... ... 158,246 
Water wheel, Wo Ro Green ..4..46 ces ceee-eoeseee 153,252 
Wheelbarrow,S Bing.@M ... ...-.06 ccecceesceee 15%,149 


W nd'ng fabrics, michine for,G. R Babbitt... 153.212 
Windmill, S. B, AM DC ..ecceceeescesesee-coveses 153,183 
Windmill, Jelley & Parvim .....0..cceccceceeeseees 135,342 
Winomill, BR. V. Rockwell .....ccceescccececseees 158,379 
Window blind, Van Horn & Douglas ............. 153.405 
Window oilnas, making. |.. Dacnoisch ........... 158 328 
W ndow snade, N. SCrantod ........ccccceeseeecees 153,382 
Wind wheel. G. Candee .........04-c00.ceecseseseee 188,237 
Wire-cotlieg maculaes, J. G. Sm th ..., 153.337, 153,488 


APPLICATIONS FUR EXTENSIONS. 
Applications hav . b-eo dulyfiled andare aow pending 
for the extension of the following Letters Patent. Aear · 


| tugs uoon the respective applications are appointed (or 


the days here!nafter menti~ved: 

9450 —RuBBeR Can Sprine -T. F. Allen. Oct. 7. 
9,451.—CLOTHES SQUEEZER—F Arnold Oct, 7. 
90,.58 —Car WHEEL.—(}. 8. Boeworth. Oct. 7. 
90,517.—Cae Seat anp Covcn.—E. Burke. Oct. 7. 


EXTENSIONS GRANTED, 
29,228.—MowIne Macuing —A. B. Allen. 
29,229.—ScHooL G1.oBs.—J. R. Agnew. 

23,28: —FILE CurrTine MACHINE.—K Bernot. 
29,238—Gripizon.—J 8. Brooks et a’. 
29,261.—LoweRING Boats — ¥. Flowers et al. 
29,°00.—Stove GRaTs.—D. H. Nation, 
29,319.—FLour Cuest.—I. R Soank. 
29,353.—Water Wueet.—J. W. lraax. 
29,285.—GratIn SEPARATOR.—A. J. Vandegrift. 
29,338.—C a BLE SURGE R&LIEVEER.—J. Blogham 


DISCLAIMERS. 
29.300 —Stove GRraTze.—D. H. Nation. 
29,333.— Water Wuset —J. W. Traax. 


DESIGNS PaTENTED. 
7564.—Nvsta.—H Boot, Philadelphia, Pa. 
7,555 to 7,561.—Caregts —J.H.Bromley, Philadelphia,Pa. 
7,563.—Boxes —J. Comly, Poiiadelphia, Pa. 
7,569 to 7, 531 —Canpgrs.—d. F. Goetze, Boston, Mass. 
7,572 to 7,574.—STark PLates.—W.T. Mersereau, Orange, 
N.J. 
7,575 and 7 576.—CHANDELIERS.—F. R. Scidensticker, W 
Meriden, Conn. 
7,81.—CHECKER Men.—C. Spooner, Bridgeport, Conn. 
1,5:8.—Twink HoLpER —E. J. Steele, New Britain, Ct. 
7,579.—BRackEeT.—A. Wunder et a! , New Haven, Conn. 
7,580 to 7,584. —CaRPETs.—J. M. Christie, Kidderminster, 
England. 
7.58.—SPoon HANDLE, BTC. —J. Polhamus, N. Y. city. 
7,536 to 7,588.—CarnprTs.—C.A. Righter,Pailadelptia,Pa. 


TRADE MARKS REGISTERED. 
1,883.—CaRPET SWEEPER.—Asley & Co., Boston, Mass. 
1834 —Dyz Sturr.—W. H. Place, Providence, R. I. 
1,885 —Powper.—J. W. Willard. Ssn Francisco, Cal. 
1,886.—SoaP.—C. K. Willetts, Chicago, Ill. 

1,887.— Wings, ETC.—A.D Findiay, Brooklyn, N. Y. 
1,888.- Kip GLoves.—F.Heg'e, New York ci y. 
1,889.—ELB.TRIC APPARATUS.—S.Kidder,New York city. 
1,890.—OLIvE O1L.—H K. Thurber & Co.,Nuw York city. 
1,891.—PacKED Fruits, BTO.—South Jeisey Packing Co., 
Cedarville, N.J. 
1,$92.—SP10Es, ETC.—Warren & B! dwell, Toledo, 0 
1898.-SPROTACLES,BTO.-T.A Willison & Co.,Readiog,Ps. 
1,891.—LRonw anp $T2EUL —W.Bariows & Co.,Tivtcn, Eng. 
1,895.—K1p GLoves —#. Hegle, New York city. 
1,896.—CuRE For Corns —Lawrence & Co ,L9ndo1,Eng. 
1297 —BrrTeRs,—Sioat & Powell, Peekskill, N. Y, 
1,838.—FILES AND STEEL.—W.Spencer & Co ,Masbrough, 
Eogland. 


SCHEDULE OF PATENT FEES. 
ae | | 
(mm CMCh Trade Mark......ccccce-cescsecssceccerescess BOS 
Op filing each application for a Patent (17 years). 815 
On lasuias each orig'na! Patent ..................... BO 
On appeal to Examivers-in-Cutef........... 
On appeal to Commissioner of Patents....... 
On ®” plication tor Reissue ....... .....cseccsseeeees BBO 
Op application for &xtension of Patant............. s30 
On granting the Dxvous:on........................... B50 
On filing 4 Disclaimer ....... ...cee seecseees 8 
OB an application for Design (8% years)......++----B10 
Onapplication tor Design (7 years) ... — 38— 
On application for Design ‘14 years) 


CANADIAN PATENTS. 
List OF PaTENTs GRANTED ty CANADA 


JuLY 21 To 25, 1874. 


8,690.—W. E. Wright, Rome, Oa Onelda county,N. Y ,U.58. 
Improvements in evap ture from ary'ng 
peat, brick, lumber, fruit, ve getabies, and otner sub- 
stances, calied “Wright's Drylog Arrangemest.” 
July 21, 1874. 

8,691.—G Doane and B. L. Harris, Grosse Isle, Wayne 
couaty, Mich. Improvements oa hinges, called 
Doaue’s Improved Hinge.” July 21, 1874. 

8,692.—C. E. Seal, Wiachester, Frederick co uty, Va. 
U 8S. Improvements op cat-oft an4 regulating cocks, 
called “3eai’s Gas Cu’-off and Regulator.” Jaly 21, 




















$,69:.—I, K. Macaulay, Kingston. Frontenac county, 
Ont., assignee of C A Williams, Matteawan, Dach- 
ees county, N.Y’. U. 8. Im>rovements on brick ms- 
chines, called “The Star Brick Machine.” July 2% 











_Ausust 22, 18 74) 





Back Page - - - = = = = $1.00 a line. 
Inside Page+ « « « = « « 75 contea line. 


Engravings may head advertisements at the same rate per 
lune by measurement.as the ‘etter prese Advertisements 
must be received at publication office as early as Friday 
morning to appear m next issue. 


ANOTHER CHANCE 


Fifth and Last Gift Concert 


IN AID OF THE 


Public Library of Kentucky, 


November 30, 1874. 











DRAWING CERTAIN AT THAT DATE. 
LIST OF GIFTS, 

One Grand Cash Gift........... —— — $250,000 
One Grand Cash Gift ..... cocesces -- 100,000 
One Grand Cash Gitt..........cccccccsese 75,000 
One Grand Cash GE ........cccccceseeee 50.000 
One Grand Cash GIT ..........6..000.e0e 25.000 
5 Cash Gifts, $20.000 each.... 100,000 
10 ash Gifts, 14.000 each ... 140,000 
15 Cash Gifts, 10,000 each ... 150,000 
29 Cash Gifts, 5,000 each ... 100,000 
25 Cash Gifts, 4,000 each ... 100,000 
30 Vash Gitts, 3.000 cach... 90,000 
50 Cash Gifts, 2,000 each .. 100,000 
100 Cash Gitts, 1,000 each... 100,000 
210 Cash Gitts, 500 each... 120.000 
500 Cash Gifts, 100 each .. 50,000 


19,000 Cash Gifts, 50 each . +9509 000 
GraadTotal,20,000 Gifts, all cash, 2,500,000 


PRICE OF TICKETS. 


WholeTickets . .. . + $5000 
Halves... + «© « « «© 2500 
Tenths, or each Coupen 5 00 
11 Whole Tickets for - 500 00 
22 1-2 Tickets for . 1,000 00 


For Tickets or information, Address 
THO. E. BRAMLETTE, 
Agent and Manager. 
Public Library Bullding, Lonisville, Ky. 
or THOMAS H. HAYS & CO., Eastern Acents, 
609 Broadway, N.Y. 





A DAY. QUARANTEED 
tring oor WELL AUGER AND 
Part 9 acs Pro M GOVERNORS 


or IOWA. ARKANSAS & AXD DAKOTA. 
Catalogues free. W GILES, St. Louis, Mo- 





SELF-LOCE ING LO °K —A: New Patent 

Leck for Sale This Lock 1 adaoted te gay * 

utters, Sashes, Outside and ins'd- * 
57 — our — Retest, = cpl oo Fk aS 





EST WRITING FLUID ix raz WORLD. 
County Rizhts, $00. Address JAS. A. CALVIN, 
Jvansonville, Wayne Co., Iilinots. 


MPROVED PICTURE ROD MOULDING. 











Cooper’s Engine & Mill il) Works, 


MANUFACTURERS OF 


First-Class Stationary Engines, 


First — With single slide valve cut-off by lsp at % 


Becond— cutof ~- eerie to close 
eaten yh J strok 
Third Steam ted «y hinders, fitted with patent 


ie out-of valve gear ano 
guavantece to run on 8 Ibs. of cos 
—y boree eewer, or to make 
from | ton coal. 


verpor, 
8 * ‘ods 





PORTAB ees Fae NES, of 8, 10, 20, ard 25 
ao Th 
IM a ree y ERS — FOUNTAIN 
apexes ANI D 7 eae 
as (>) GAPPANATU Ne GRIST MILLS AND BOLT- 
CIRCULAR jaw BOILE 
MIL', eons ——— ae 





G™ State what - 
_ {er in full, 
4 THE JOHN COOPER — FA CO. 6 


MAHOGANY 


5 ROSE, SATIN 84 5505 84 & 
CEDA # dali k kiads of a8 
rt —8 
Extra choice Biros Eye and —— —* French 
and Ame:ican —** Veneers 


Geo. W, Read & Co., 


Mill & — 186 to 200 Lewis St., foot Sth & 6th Sts., Z. R., 
New York. 


§@” Orders by mail promptly and fa'thfully execu- 
c 
*,* goclose stamp for Catalogue and Price List. 





D 
N 





ORTABLE — ane 
— 55 
widsiy and tevo fevoreDly EROwn. 3 of welaat 7 gra ale: 
— seat ge angiigaioas 


——— 





RON BRIDGES—CLAREE, & Co., 
PHQNIX VILLE BRIDGE WORKS. Uffice, 410 Wai- 
Dat Sire: t. » Piladelot Pa. 


ie tetsed one No" welag. hit tort 
—Use of dou e a. ° 

done on the premises, from to Paes nage. 
Diustrated Aloum ms!ied op receipt of 1 cents. 


Machine 
— Ste ay Wiha’ Bade aust'oe” 
Sturtevant Blowers. 


Of every sise ana description COnstanluy ob and. 


Cold Rolled Shafting. 
ogg A 
.| Niagara Steam Pump. 


HARDICE, 
Anns et. Brooklyn. Bn. Y. 
THE JOHN BARDICK 


Pump. 


HUBBARD & ALLER Grooxlyn, § Y. 


— * * ‘ee — A 


OOD- WORKING — GEN. 


TPaleat Emproved oodworth Pianersand Ricb- 
Central. corner Uni 




















> FOR STEEP 
AND FLAT 


— 


© READY hOOFING 


04 COF rL ANDI 





per day athome. Terme Free. Address 
Go, Strnsow & Co., Portiand, Maine 


WITHERS? Ruee & KIC 
$52 $20 





¢") jy WROUCHT 
1RON 





Bra MS & GIRDERS 
Union Iron Miils, _fimebargh, Po. 
4 Wrougneiren, Beams are Siedere toe pe 
I nny ry oO Sblectionsble in. in i 
old 0 ufsctu: ‘re enti 7 eventos, we are 

R84 furnish all sizes ny terme as favora cab 


——— ree. 
mee 
— Si 











BLAKE SST — — 





kl 





A— pone L tweety. Bile ew w York to eee 
ROW —— & oo. ~ 
Alagw ——2 pan — te 
ae wepapers, oat —— owing cost o — 2 





MAGHETS—Permanent Steel Magnets 


ft form or size, made to order F. C. BEACH 
: & co, * 268 Bro adway, Ne wow eee. Makers of the = 











Patented Joly 2. 1874. M uldipgs and Biante for 
aie, “AG. FUNSTON, 810 Market St. Phila. Pa ebrated Som Clee ope ee aes 
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The best and cheapest wasne ¢ im the 


world for Iron, Tin or Wood, For eale by 
the Trade everywhere. PRINCE’S METALLIO 
PAINT ©O., Manufacturers, 96 Cedar St., New York. 

CAUTION «— Purchasers and consumers are can- 

tioned net imitations of our MrraLuic Parwr. 
All genuine PRINCE'S METALLIC I’AINT will 
bear our name and trade mark on each and every 
package. Send for a circular. 


OODWORTH SURFACE PLANERS, 
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51 Courtlandt street New York. 
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An deutfhe Gefinder. 


Dieſe grofe und thätige Claffe unfrer Be- 
vbllerung machen wir befonders darauf 
aufmertiam, daß unfre Firma durch ihre Ver- 
bindung mit Wo ‘hington und Len europaijden 
Hauptitidten, befondere Vorthoile zur Erlan- 
gung von ine und auslindijden Batenten 
bietet. 

Seder Erfinder, gleidviel weider Nationali- 
tit angebbrig, ift durch die liberalen Patentge- 
fege ber Bereinigten Staaten gum Patentſchutz 
fiir Erfindungen beredjtigt. Unfre Firma ift 
bereit, geftiitt auf 26jahrige Erfahrung, deutſche 
Erfinder jeder Zeit gu berathen und gu mäßigen 
Preijen rajd und piinftlid) Patente gu erlangen. 

Die Deutidhe Section iff in den Hinden 
fibiger deutider Sngenieure, “ere in der 
Office perſoönlich mit GErfindern verfehren 
werden. 

Der ,,Scientiic American” wird in {einen 
Spalten die bedentenderen Erfindungen be- 
ſprechen. 

Correſpondenz erbeten und prompt beant- 
wortct. Pamphlete in deutſchee Sprache wer- 
den auf Beriangen franco zugeſandt. 


Wdreffire: 
Miunn & Co., 
»Selentific American” Patent Agentur, 
37 Bart Row, 

















New York City 
























































_- 


— — 


foo 


= 
Fe -__ 
7 


— —— ee we oe 
— oe 


eck 












ei 
+] 
; 
\g 








126 


- Advertisements, 


Back Page - = = = = = «= $1.00 lize. 
Inside Page - - « = « = = VScents a line. 
Engravings may head advertisements at the same rate per 
tne, by measurement. as the letter press. Advertisements 
must be received at publication office as early as Friday 
morning t appear in next iecua. 
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The Pants’ Stretcher. 


(CAVEAT SECURED.) 


A bhew Sees om text ng out knee forms and wrink) 
from pantal very — with this article 
can have his “pants siwage smoothly pressed and in 
proper shape. No troub ie —Simple-—Convenient_and 
gives great satisfaction. Liberal discount tu 
the trade. Great Bi to agents. Circulars 
P. pet VaLie Hatser 122Churen St., New Yorx. 
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SUMMER TRAVEL. 


The season of business and pleasure travel being now 
at its height, we respectfully suggest the propriety of 
obtaining a General Accident Policy in 


“THE TRAVELERS” 


of Hartford, Conn., the eldest and best Company in 
America writing yearly of monthly policies of insurance 
against general accidents ef business or orcupation, as 
well as accidents of trave!. 


“THE TRAVELERS” 


aiso grants aj] forms of fall Life and Endowment [nsur- 
ance, and offvre peculiar inducements in its sensible 
all-cash plan, in its definite, straight-forward contract, 
its ampie security, ite low premiums, and its good man- 
agement. 
JAS. G. BATTERSON, President. 
BRODNBY DENNIS, Secretary. 


t@” New York Office, Wi Broadway. 23 
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The pubiteners of the SOLEZNTIFIC AMERICAN have 
acted as solicitors of patents in the United States and 
foreign countries for morethan sa quarterof « cen- 
tury. More than Frrry THOUSAND inventors have 
availec themscives of their services. All patents se- 
cured through this agency receive & specia! notice in the 
ScrENTIFic Amexioan, which frequeatiy attracts pur- 
ehasers ‘for the patent. 

inv ined, and advice as to patentability free 

Patente obtained in the best manner, and with as lit- 
tle delay as possible. 

Caveats prepared from either model or drawings, and 
filed in the Patent Office at short notice. 

Special examinations as to the patentability of inven- 
tions made, at the Patent Office, on receipt of model or 
Grawing and description; cost for this search and re- 
port, es. 

. Trade Marka.—The necessary papers for securing 
pretection to manufacturers and merchants in this 
country ana abroad are prepared at this office. 

Design Patents, for protecting artists and designers 
of any new ornaments work, are quickly and cheaply 
odtained through this office. 

Copyrights obtained. 

Foreign Patents #e solicited in all countries where 
patent iaws exist. Pamphlets, containing the cost and 
full particulars, mailed on spplication. 

Ceanads Patents —Canada is one of the best countries 
for patents. The cont depends upon the length of time 
ror which & patent ie desired, Full particulars by mat) 
On spplicstion. 

We shall be happy to confer with inventors, examine 
their models sad drawings, and advise with them as to 
obtaining patents without consultation fee. Every 
kind of information pertaining to patents, at home or 
atroad cheerfutly given. 

Sead for pampnies, 110 pages, containing laws and full 
directions for obtaining patents. Address 


MUNN & CO., 
Publishers SCLENTIFIC AMERICAN, 
27 Park Row, NH. X. 
Beawom Orvice—Oorner F and 7th Streets, 
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OF THE 


SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 
IN THE WORLD. 
TWENTY-NINTH YEAR. 
VOLUME XXXI-—NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAN beg 
t@ announce that onthe fourth day of July, 1874, a 
new volumecommences. It will continue to be the aim 
of the publishers to render the contents of the new 
volume more attractive and useful than any of its pre- 
decessors. 
The SCIENTIFIC AMERICAN is devoted to the inter 
ests of Popular — — the —* Arte, Manufac- 
tures, Inv , and the indus 
trial pursuits generally ; and tt ts valuable and instruc- 
tive not only in the Workshop and Manufactory, but also 
im the Household, the Library, and the Reading Room. 
The best Mechanical Paper in the World! 
A-year’s numbers contain over 800 pages and severa 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 
To the Mechanic and Manufacturer / 
No person engaged in any of the mechanical! pursuits 
should think of doing without the ScrENTIFIOC AMERI- 
oan. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
in any other publication. 











One copy, four MONthS.........ceseeeeeeee ove 
One copy of Scientific American for one year,and 


one copy of engraving,“‘Men of Progress”... 10.00 
One copy of Scientific American for one year,and 
one copy of “Science Record” for 1874...... 5.00 


Remit by postal order, draft or express. 

The postage on the Scientific American is five cents 
per quarter, payable at the office where received Can- 
ada subscribers must remit, with subscription, % cents 
extra to pay postage. 

Address al) letters and make all Post Office orders and 
drafts payable to 


MUNN, & go Yorx.” 
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